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RHINOLOGY IN CHILDREN. 


Resume of and Comments on the Literature for 1956.* 


D. E. S. WisHart, M.D., 
J. B. WHALEY, M.D., 
and 
W. B. WALLACE, M.D., 


Toronto, Canada. 


This resume of the literature pertaining to rhinology in 
children once again makes its appearance in the usual form. 
The journals in the English language, covering the field in 
otolaryngology, general medicine and pediatrics, have been 
reviewed. A few headings have been used to classify the 
articles. 


GENERAL ARTICLES ON RHINOLOGY. 


The registrar’ of the Hospital for Sick Children,, Great 
Ormond Street, London, reported on the effect of prophylactic 
sulphadimidine in children, subject to recurrent infections of 
the upper respiratory tracts as follows: 


Forty-eight children awaiting tonsillectomy were observed 
for eight months between August, 1954, and May, 1955. 
Each child received either prophylactic sulphadimidine or 
calcium tablets. Half began with 0.5 g. of sulphadimidine 
daily, while the other half received a calcium lactate tablet 


*From the Department of Otolaryngology, Hospital for Sick Childrer 
Toronto, and the Department of Otolaryngology, Faculty of Medicine, Uni- 
versity of Toronto. 

Editor's Note: This manuscript received in The Laryngoscope Office and 
accepted for publication July 16, 1957 
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identical in taste and appearance. The groups were changed 
after four months. The trial was conducted on the double 
blind principle. 


Twenty-eight children fared no better on sulphadimidine, 
three were worse, and in 17 there was no appreciable differ- 
ence. During the period on sulphadimidine, 25 acute infec- 
tions were recorded, absence from school totalled 30 weeks, 
and the family doctor was called to treat 25 illnesses. The 
corresponding figures for the period on calcium tablets were 
60 acute infections, 80 weeks lost from school, and 41 illnesses 
requiring treatment by the doctor. 


Tonsillar hypertrophy and cervical adenitis were favorably 
influenced by chemoprophylaxis. 


Chemoprophylaxis did not seem to affect nasal obstruction 
or reduce the incidence of the common cold. 


Reasons for using chemoprophylaxis in preference to peni- 
cillin prophylaxis are discussed. 


It is considered that chemoprophylaxis is worth a trial as 
an alternative to tonsillectomy in children subject to recurrent 
infections of the upper respiratory tract and, if instituted 
promptly, would result in a reduction of the number requiring 
this operation. 


Wickes,’ while admitting the conclusions of Burke, main- 
tains that before accepting these as a permanent gain, it is 
necessary to look at the long term aspects. He asks, “Why 
do some children develop so many upper respiratory infections 
in the first year or two at school?” and answers, “presum- 
ably because they do not develop an immunity as rapidly and 
as effectively, as their fellow pupils. They must succumb to 
more infections before they become protected.” 


If this is true, then chemoprophylaxis is probably only post- 
poning infections rather than inducing them. 


If we wish to use modern antibacterial agents for the 
long-term benefit of the patient, we shall have to obtain 
more information about the after-behavior of these children. 
It might (or might not) be found that in subsequent winters, 
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a treated group developed the infections which chemoprophy- 
laxsis had previously spared them, whereas, an untreated 
group had by then grown out of this phase; in other words, 
that treatment had reduced the intensity but increased the 
duration of this tiresome period—the age group when so 
many children are referred, in desperation, for tonsillectomy, 
when all that is needed in most cases is patience. 


Craddock* considers that Burke’s paper gives scientific 
backing to a method of reducing the number of children re- 
quiring tonsillectomy. This number can be still further 
reduced if the natural history of the acquisition of resistance 
to upper respiratory infections is taken into account. 


A child who has only one or two attacks of tonsillitis in 
one winter, following several the previous winter, should be 
allowed a further 12 months of observation before tonsil- 
lectomy is performed, unless there have been complications, 
such as severe or recurrent otitis media. It this practice were 
generally followed the large waiting lists for T’s and A’s 
would be pruned still further. 


Goodman,' commenting on Burke’s paper, finds fault with 
the figures given in one of her tables, because he believes 
that sulphadimidine in the dosage given could hardly be called 
effective in reducing the incidence of upper respiratory in- 
fection in children to a satisfactory level. 


Burke’ agreed with certain commentators on her paper 
that most children outgrow their suspectibility to infections 
of the respiratory tract and this, in her opinion, is the main 
justification for giving prophylactic chemotherapy during the 
winter months for one or two years, to those subject to fre- 
quent infections. She carefully replies to Goodman’s criti- 
cisms. 


To the question: “What measures are worth taking in the 
home to protect young children against frequent colds?” the 
British Medical Journal’ made reply as follows: 


“Any immunity conferred by infection with the common 
cold virus seems to last for only two or three weeks, and there 
is no known way of increasing this by vaccine or other ther- 
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apy. There is no good evidence that susceptibility to the 
virus is increased by lack of vitamins or other therapy. There 
is no known evidence, in spite of current advertisements, 
that extra vitamins, vaccines, drugs, or intraviolet light 
therapy help in the slightest to protect against colds. A good 
mixed diet with an adequate vitamin content is, of course, 
necessary for the maintenance of optimum health. 


The only effective way of preventing colds is to avoid 
them by keeping children away from contact with others. 
This is clearly impracticable, but it is reasonable to keep 
a child who is prone to severe colds, away from parties and 
crowded shops and vehicles, at least, for one or two winter 
seasons. Plenty of fresh air and good ventilation are always 
indicated for children. 


Parrott’ reviewed certain recent advances in our knowl- 
edge of respiratory diseases of non-bacterial origin. These 
have been a perennial problem to those dealing with illnesses 
of children, military recruits and industrial workers. 


The adenoidal-pharyngeal-conjunctival viruses have been 
abbreviated into the name APC viruses, and there are at least 
ten immunologically distinct types. 


Serological studies show that 50 per cent of infants in the 
6 to 11-month age group shows evidence of having been in- 
fected with at least one type of APC virus. There is a sharp 
rise in evidence of infection from ages 1 to 2, and a less 
prominent rise from ages 3 to 5. Gradually thereafter there 
is increasing evidence of infection with at least one of the 
virus strains. 


Clinically, not enough data is available concerning most of 
the APC virus types, but the four major clinical features 
are fever, conjunctivitis, pharyngitis and posterior cervical 
lymphadenopathy. Pharyngo-conjunctival fever occurs epi- 
demically and sporadically. It affects all ages although 
children are most susceptible. Antibiotics and chemotherapy 
have not been effective treatment. 


There are many questions still unanswered. The most 
provocative question is: What are the possibilities of immun- 
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izing human beings against these very prevalent viruses? 
From information now accumulating, it is not too unlikely 
that a vaccine might be developed which would eliminate a 
significant amount of respiratory disease. 


An epidemic of pharyngo-conjunctival fever occurring in 
a summer camp for boys is reported by Sobel and her co- 
workers.” The outbreak was due to the APC Type III virus 
and happened during the summer of 1955. The clinical pic- 
ture of pharyngo-conjunctival fever, or APC fever, is char- 
acterized by conjunctivitis, pharyngitis, cervical adenitis and 
spiking fever of four or five days’ duration. The disease 
primarily affects children and is usually epidemic in nature. 


The camp under discussion had 250 boys in attendance, 
and they were divided into a junior and senior camp. There 
were two outbreaks; one in July, and one in August, the latter 
being the main one, as it involved 62 per cent of the campers. 
A very careful and extensive study was made of APC fever 
in this localized epidemic, and it is well reported in the article. 
The characteristic findings of spiking fever for a few days, 
unilateral or bilateral follicular conjunctivitis, follicular 
hypertrophy of the anterior pillars of the tonsils, enlargement 
of the nasopharyngeal lymphoid tissue, and cervical adenitis 
were all recorded. Less common findings were generalized 
glandular enlargement, hepatomegaly, splenomegaly and 
meningismus. 


A heavy growth of APC III virus was isolated from the 
conjunctivae, throat and stools of eight out of ten patients 
studied. There was a significant rise of complement fixing 
antibodies in the convalescent sera. The disease appeared 
to be spread by droplet infection, and chemotherapy was in- 
effective. 


Torticollis resulting from upper respiratory infections, 
particularly sinusitis, is discussed by Brown’ from cases he 
has seen over the past 25 years. Acute wry neck is not an 
uncommon symptom in older children. The _ sternocleido- 
mastoid muscle on one side is in painful spasm and the patient 
holds the neck rigid in the position of least pain. The head 
may be inclined to the affected side, or more often to the 
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opposite side. On the affected side, the deep cervical nodes 
are almost invariably enlarged and tender. Sinusitis is the 
usual cause of this acquired torticollis. In almost every case 
of torticollis, tenderness of the sinuses and the cervical nodes 
is greater on the side of the involved sternocleidomastoid 
muscle. Following treatment of the sinusitis, all three in- 
flamed areas decrease in tenderness. In some cases, tonsil- 
litis or pharyngitis may be present as well. 


The treatment of acquired torticollis is directed at the cause 
of the infectious process present. Penicillin is given intra- 
muscularly in single doses of 300,000 units daily for about 
three days. Isotonic astringent nose drops are instilled three 
times daily, or an inhaler may be used. This is followed by 
the application of hot wet towels to the face for five to ten 
minutes.. The head should be elevated at night and during 
the day, the child is placed in a sitting posture or reclining 
slightly. At night, the sternocleidomastoid muscle may be 
relaxing by inclining the head to the affected side, supported 
by an extra small pillow under the neck and face. Under 
this regime, relief is usually obtained in a day or two. 


Boyes, Jones and Miller’® report seven cases of primary 
tuberculous infections in the mouth. This type of infection 
is uncommon, yet tuberculous submandibular adenitis is not 
uncommon. These seven cases all presented the combination 
of a painless tuberculous ulcer in the mouth and a regional 
tuberculous lymphadenitis. A history of trauma was present 
in five of the group, and in four of these it was dental ex- 
traction. The primary lesions, following dental extraction, 
were at the site of the tooth socket or in the sulcus between 
the jaw and the cheek. The lesions varied in size from a 
small circular ulcer to one over an inch long. Granulation 
tissue also was found in some of the dental sockets, and these 
each had alveolar abscesses. Two children without a history 
of injury had a large painless ulcer on the gum above normal 
intact teeth. In each case the gland swelling brought the 
patient to the family doctor. 


It seems that any chronic lesion in the mouth, any area of 
dental trauma which fails to heal completely, or any area of 
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granulation tissue is under suspicion, and should be examined 
histologically. If there is also a swelling of the glands, the 
possibility of primary tuberculosis must always be considered. 


ACUTE SORE THROAT. 


Chapple et al." made a clinical and bacteriological survey 
of cases of acute sore throat in general practice, and described 
the results of a strictly coutrolled trial of oral penicillin, 
sulphadimidine, and a placebo in its treatment. 


Whereas 61 per cent of patients receiving the placebo were 
still ill on the third day of treatment, the corresponding rates 
for those on sulphadimidine and penicillin, were 38 per cent 
and 31 per cent respectively. The difference between 61 per 
cent and the other two rates, was statistically significant, 
but that between 38 per cent and 31 per cent was not; how- 
ever, the difference between penicillin and sulphadimidine in 
those ten years of age and over, was greater than in those 
under ten years. Fewer failures of treatment occurred in 
those who received penicillin. 


The unexpected observation was made that the results 
of treatment were practically the same in streptococcal and 
non-streptococcal sore throats. Analysis of the presenting 
symptoms and signs in patients with and without hemolytic 
streptococci in pre-treatment throat swabs showed only minor 
differences between the two groups. No clue to the etiology 
of the non-streptococcal illnesses was found, apart from 
their apparent response to both sulphadimidine and penicillin. 


The British Medical Journal states that five years ago 
it published the results of two studies of the efficacy of sul- 
phonamides in the treatment of acute sore throat: one con- 
cluded that these drugs had no effect; the other could identify 
no effect by observations on the duration of individual signs 
and symptoms, but gained an impression from the patient’s 
appearance that the tratment was of some benefit. 


It draws attention to the trial, embracing 308 patients, re- 
ported by Chapple et al., and especially to the fact that only 
45 per cent of all these patients were found to have hemolytic 
streptococci in their throats, the cause of the infection in the 
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remainder being unknown. In commenting on the similar 
findings of the two earlier studies referred to, it had written: 
“Acute sore throat is one of the commonest ailments, and if 
half of the patients suffering from it are being attacked 
by a micro-organism which has hitherto escaped identifica- 
tion, this is probably the widest field in the whole domain 
of microbic infection which remains to be successfully ex- 
plored.” If this was true five years ago, it evidently is true 
even today. The APC viruses may reasonably be suspected 
of causing infections in young children which are unresponsive 
to chemotherapy, but if the beneficial effects of sulphona- 
mides and penicillin are accepted as proved, these viruses 
cannot be responsible in older patients, in view of the fact 
that they have been isolated in tissue culture from adenoids 
in a medium containing 100 units of penicillin per ml. Re- 
sponsiveness to both forms of chemotherapy employed in the 
trial by Chapple et al. argues a bacterial cause, and it should 
be worth while again to study the ordinary flora of the 
throats of similar patients with a more open mind. It is not 
long since that bacterium coli was regarded as no more than 
saprophytic in the intestine, but several types of this species 
are now recognized as pathogenic. It could be, for instance, 
that among the highly heterogeneous alphahemolytic and 
non-hemolytic streptococci which are now casually dismissed 
as commensals, there are in fact varieties which can cause 
an acute catarrh. 


Bailey’® for some years, has found a sulphathiazole lozenge 
the most constantly effective agent in most sore throats. He 
uses a 0.325 g. pleasantly flavored tablet, produced by Eli 
Lilly, and for adults, direct that one should be dissolved 
slowly in the mouth every half hour for six hours, and every 
hour thereafter. 


Adams" commented as follows: “The problem of the un- 
known infective agent in this condition, which remains open 
in the St. Paul’s Cray survey, (Journal, March 31, p. 705) 
and is commented on in your annotation (Journal, April 7, 
p. 793) is also a problem in acute tonsillitis, where there are 
similar difficulties in identifying an organism which can be 
regarded as pathogenic in about the same proportion of cases. 
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“In the search for the hitherto undiscovered invasive element 
in the acute sore throat, it may be of some significance that 
the infection in acute tonsillitis is bismuth sensitive, as most 
patients recover in 24 hours after receiving a small dose of 
bismuth by intramuscular injection, or more conveniently in 
the hospital by rectal suppository. The sensitivity to bismuth 
in acute tonsillitis suggests that this may also occur in the 
acute sore throat, and it would seem an experiment well 
worth undertaking to ascertain its effect in a clinical con- 
trolled trial in this condition; and it also suggests laboratory 
studies to carry out further investigations of the antibiotic 
spectrum of bismuth against bacterial and virus cultures.” 


Florman and Bergher’ bring to the attention of those 
concerned with the newborn infant, a benign condition of the 
pharynx which may mimic serious bacterial or viral infec- 
tions. This benign pharyngeal erythema and follicle forma- 
tion in the newborn was first noticed in the nursery during 
a routine examination of an infant on the third day of life. 
It was described as “four or five whitish-yellow papulovesicles 
on the tonsillar pillars and soft palate, typical of the herpan- 
gina seen on older children.” The characteristic lesion was 
seen on one or both of the anterior pillars. One to three 
slightly elevated, discrete white to yellowish circular areas, 
about 1 mm. in diameter, were seen on an erythematous base. 
These might have increased by size and number by the follow- 
ing day. In one or two days the elevated areas had dis- 
appeared and only a general erythema remained. 


Sometimes the elevated areas were replaced by shallow 
ulcers. Approximately three days after the lesions were 
first observed, the pharynx appeared to be normal. The tem- 
perature, feeding habits, weight curve and stool pattern all 
were normal, as were leucocyte counts. About 20 per cent 
of the babies in the nursery were found to have these pharyn- 
geal lesions. Bacterial cultures from the throats, produced 
the normal flora found in the neonatal period. Viral studies 
also were negative. Pharyngeal smears were made for cyto- 
logical examination, and the cells suggested the possibility 
that the pharynx of the newborn might be a “target area” 
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for estrogen withdrawai effect. None of these infants ap- 
peared to be ill. 


The treatment of children with acute streptococcal pharyn- 
gitis with a single penicillin dose, is reported by Hartenstein 
and Feldman.'* This report is concerned with the results 
obtained in the treatment of 12 patients. Their ages ranged 
from 3 to 11 years, and they presented themselvs for diagnosis 
and therapy at various periods after the onset of their ill- 
nesses. No history or evidence was present of previous 
rheumatic fever, rheumatic heart disease, or acute glomeru- 
lonephritis. Yhroat and nose cultures were taken, and sero- 
logical identification of the streptococci was carried out. 
In 10 of the 12 patients, the pharyngitis was found to be 
due to Group A streptococci. 


Treatment consisted of a single dose of repository penicillin 
product (Panbiotic), which contained 600,000 units of benza- 
thine penicillin G, 300,000 units of procaine penicillin G, 
and 300,000 units of buffered potassium penicillin G. The 
1,200,000 units of this penicillin mixture was in an aqueous 
suspension of 2 ml. volumes, and administered as an intra- 
muscular injection. 


All patients with symptoms felt better within one to two 
days, and the throats usually appeared normal within three 
days. No allergic reactions to penicillin were observed during 
this study. All patients developed a slight induration and 
tenderness at the site of the injection, but this disappeared 
completely in less than a week. Neither acute rheumatic 
fever nor acute glamerulonephritis was noted in any patient 
during the period of observation. 


A new syndrome in an unusual case of retropharyngeal 
abscess is presented by Townsend.’ The retropharyngeal 
space is subject to bacterial invasion from the nasopharynx, 
and from the cervical vertebrae, but since the advent of 
chemotherapy abscesses of this space have become rare. As 
the pyogenic organisms acquire resistance to therapeutic 
agents, the severe complications of nasopharyngitis, once 
controlled, are recurring, and often present new and unusual 
signs and symptoms. 
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The case reported was that of a five-year-old girl, with a 
chief complaint of a stiff neck of one month’s duration. Orig- 
inally she was seen because of a sore throat, “stiff neck” 
and cervical adenitis. She received 300,000 units of procaine 
penicillin G, on each of two successive days with a concurrent 
subsidence of temperature and pharyngeal symptoms, but 
the “stiff neck” remained. Two weeks later, she complained 
of inability to swallow solid food. About two weeks later 
again, she was referred to hospital, and X-rays were taken 
of the cervical region. Examination of the patient showed 
a chronically ill child in no acute distress, who was unable 
to swallow solid food. Her neck was held semi-flexed. 
Flexion of the neck was painless, but extension even to the 
central position, was not possible. Pain also limited lateral 
movement of the head to 15 degrees in either direction. A 
tender gibbus posteriorly at the level of C-2 was present. 
Complete examination of the oronasopharynx was not pos- 
sible, but with this limitation, the remainder of the physical 
examination was normal. The white blood count was 35,000 
with 80 per cent polymorphonuclear leucocytes. The X-ray 
film showed the presence of a large retro-pharyngeal mass, 
obliterating the normal cervical lordosis, and subluxation of 
C-2 on C-3. 


Larynguscopy without anesthesia, revealed a yellow apex 
to the mass directly opposite the glottis. This was incised 
and approximately 30 cc. of thick, yellow pus, under tension, 
was evacuated. On the second postoperative day she was 
able to move her neck with minimal evidence of the previous 
limitation, and an X-ray showed a marked reduction in the 
size of the retro-pharyngeal space. A later X-ray showed 
complete restoration of the normal anatomic relationship of 
the cervical elements, and no evidence of scar or abnormality 
of the cervical vertebrae. 


TONSILLECTOMY. 


To the questions, “what conditions in children make tonsil- 
lectomy an urgent operation, and what conditions justify the 
inclusion of a child on a long waiting list for tonsillectomy,” 
The British Medical Journal made the following reply"*: 
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temoval of the tonsils and adenoids may be considered ur- 
gent if there is persistent gross obstruction of the upper 
respiratory passages, or if there is recurrent otitis media or 
otorrhea associated with infection of the tonsils and adenoids. 
Tuberculous cervical adenitis, particularly if there is marked 
enlargement of the glands as a result of associated pyogenic 
infection, is another indication for early operation. 


“There is still controversy about the need to remove tonsils 
and adenoids for less urgent reasons, some holding that 
eventual spontaneous recovery is likely to occur without 
operation. On the other hand, a period of a few years of 
persistent ill-health and of recurrent attacks of acute tonsil- 
litis may be avoided by operation, and obviously in that case 
the earlier this can be performed the better, but it is still 
worth while even if the waiting-list is long. Indications are 
lesser degrees of persistent upper respiratory infection and 
obstruction and frequent recurrences of acute tonsillitis. A 
less obvious indication is the combination of general ill-health 
with poor appetite, failure to gain weight, restlessness at 
night, together with evidence of upper respiratory infection, 
such as postnasal catarrh, an irritating cough, and enlarge- 
ment of the tonsillar glands. 


“The prolonged delay which so often occurs before opera- 
tion is very unsatisfactory, but even if this amounts to a year, 
it is found that need for operation remains unchanged in the 
great majority of cases. Under ideal circumstances this 
might no longer be true, but usually operation forms an ef- 
fective short cut to health in those cases in which the in- 
dications have been properly assessed.” 

Fry” writes that for the past five years he has kept records 
of the incidence of the various infections of the upper respira- 
tory tract in children, and has found that, whatever the true 
cause of them, they tend to run a characteristic natural 
course. He finds that if we wait long enough, most children 
will lose their coughs and colds spontaneously and naturally, 
without interference of the ear, nose and throat surgeon. His 
own tonsillectomy records have been only 5 per cent over the 
past ten years, and in spite of this his child patients seem 
to grow into healthy adolescents. 
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Librach*’ states that the crux of the tonsillectomy problem, 
is that hypertrophy of the tonsils is a normal physiological 
process occurring in children between five and ten years old. 
There are then, only two logical indications for operation: 
1. chronic tonsillar infection, and 2. obstruction of nasal 
breathing. 


Burkinshaw™ replies to a critic by quoting from M.R.C. 
Special Report No. 227 a summing up of the whole matter, 
which he considers excellent and fair: “Few today would 
encourage the retention of diseased or obstructive tonsils, or 
would cast doubt on the real value of the operation in properly 
selected cases as demonstrated above; but it is a little dif- 
ficult to believe that among the mass of tonsillectomies per- 
formed today (1938) all subjects for operation are selected 
with true discrimination, and one cannot avoid the conclusion 
that there is a tendency for the operation to be performed as 
a routine prophylactic ritual for no particular reason, and 
with no particular result.” 


He adds the observation that the unnecessary tonsillectoiny 
still seems to be unnecessary, and that necessary tonsillectomy 
still seems to be necessary. 


Librach”? cannot let the contention in M.R.C. Report No. 
227 go unanswered: “This implies that tonsillectomy may 
render the patient at least as resistant as non-tonsillectomized 
persons, and that the case against operation is statistically 
unanswerable. Those of us working in infectious diseases 
hospitals have ample proof (if this be needed) that tonsil- 
lectomy per se, does not influence resistance to infections to 
any considerable degree. I can provide many instances, in- 
cluding my own personal experience, when the patient has 
contracted nearly every common infection since operation.” 


He believes that unnecessary tonsillectomy removes a valu- 
able link in the immune chain. The operation is likely to 
influence subsequent events beneficially only when the tonsils 
themselves are diseased. 


Collins and Granatelli*® reported observations on an- 
esthesia for 50 children undergoing tonsillectomy. All were 
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induced in vinyl ether-diethyl ether sequence by the open 
drop method. Thereafter anesthesia was maintained with 
an ether oxygen mixture. In 25 patients the anesthesia was 
maintained by ether hook insufflation, and in the other 25 
an endotracheal tube was used. 


In this study a second anesthetist was present to make ob- 
servations every two or three minutes, and record cardio- 
vascular respiratory and oxygen saturation changes. The 
presence or absence of blood post-operatively in the trachea 
was determined. 


They recommend the endotracheal method as causing less 
asphixial phenomena, allowing better control of respirations, 
better working conditions for the surgeon, and minimizing 
the trouble caused by bleeding and secretions. The authors 
stress the importance of proper psychological preparation of 
each child, and also favor the use of preoperative medication 
with rectal Seconal and intramuscular scopolamine. 


Comment: 


Park,*’ reporting from the Hospital for Sick Children in 
Toronto, recently presented a paper on 25,000 tonsillectomy 
anesthesias without complications. His recommendations 
were very simple: i. Proper psychological preparation; 
2. The majority of his cases received no preoperative seda- 
tion. This allows for rapid return of vigorous cough and 
gag reflexes; 3. Anesthesia was by ethyl chloride induction 
and ether oxygen insufflation. A sand bag under the shoul- 
ders, with head low, will prevent the aspiration of blood and 
secretions; 4. No child was allowed to leave the operating 
table until vigorous cough reflex had retuned. This was a 
remarkable series, because many of the operations were per- 
formed by otolaryngological housemen working with anesthe- 
tists, who were in training as well. 


Engelking** reviewed the literature on the problem of 
post-tonsillectomy poliomyelitis and made an analysis of 888 
cases of poliomyelitis and 2,813 tonsillectomies from a district 
in the Southwest United States from 1949 to 1953. A survey 
of the literature, he found, permits one to believe as he 
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chooses; that removal of tonsils increases the susceptibility 
to polio for years, if not for life; or conversely, that the loss 
of tonsils no more influences the chance of developing polio- 
myelitis than does the loss of the appendix. 


The literature is very confused, but it seems safe to say 
that those who believe in a causal relationship have based 
their opinions on experimental evidence, isolated cases, small 
series of cases, or series studied without due regard to sta- 
tistical methods. On the other hand, those who deny the 
relationship have investigated larger series, and have used 
sound statistical methods. They have also gone into a side 
of the picture previously ignored, namely, the incidence of 
poliomyelitis following large series of tonsillectomies. 


The investigation of 888 cases of poliomyelitis and of 2,813 
adenotonsillectomies performed over the same five-year 
period, confirmed the opinion that there is no causal relation- 
ship between tonsillectomy and post-tonsillectomy poliomyeli- 
tis. It also showed clearly the fallacies and pitfalls of basing 
conclusions upon single years and small series of cases from 
small institutions. 


The solution to the problem is the application of common 
sense to the individual case. When poliomyelitis is prevalent, 
no elective surgery should be performed. When it is not 
prevalent, tonsillectomy may be safely performed in the cases 
in which it is indicated. 


The author feels that the best way to settle the problem in 
the light of present knowledge would be for some national 
body to undertake a controlled study to determine what 
happens after tonsillectomy, as well as how many tonsillec- 
tomized patients develop poliomyelitis. 


ADENOIDS. 


Guggenheim,” in two papers, reviewed the historical back- 
ground of direct adenoidectomy. Among others, he men- 
tioned the contributions of Yankauer, Lothrop, Love and L. 
K. Guggenheim. These techniques have evolved as the result 
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of long continued efforts to solve one of the most difficult 
and generally neglected problems in our specialty. 


In the second paper, he pointed out that while even a 
poorly done adenoidectomy will usually relieve postnasal ob- 
struction, such incomplete surgery will frequently fail to 
prevent recurrent otitis media, or alleviate conduction hearing 
loss due to obstructed Eustachian tubal orifices. 


The importance of removing lateral lymphoid curtains was 
stressed. Strong direct illumination gives the best results, 
and ideally one should have general anesthesia deep enough 
to abolish pharyngeal reflexes, and relax the soft palate. 


He favors the Love palate retractor, and prefers sharp 
dissection for removal of remaining lymphoid tissue after 
preliminary removal of the main adenoid mass with the 
adenotome. Attention to obtaining strict hemostasis between 
the various steps is important, so that proper visualization 
of the nasopharynx is possible. For hemostasis he uses gauze 
sponges, sparingly moistened with 1:1000 adrenalin, and held 
with gentle pressure each time for a period of three to five 
minutes. 


The worthwhileness of the method can be interpreted only 
in terms of results, and he promises a later paper which will 
consider the problem in these terms. 


Johnson** described a method to control adenoid hemor- 
rhage, using a Foley catheter. The catheter, a 30 cc. capacity 
size, is inserted through one side of the nose, and is then 
partially inflated and is drawn into the adenoid area to con- 
trol the bleeding. The advantages are mainly its simplicity 
and lack of discomfort to the patient, especially at the time of 
removal. 


Adams” reported some studies in Eustachian deafness, and 
ifs response to nasopharyngeal irradiation. He found tubal 
dysfunction to be a common condition in childhood, and the 
commonest cause of social and educational deafness with a 
small, but appreciable risk of long term deafness. 


The negative middle-ear pressures were shown always to 
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recover spontaneously in time, but the hearing losses in some 
cases are the result of secondary changes interfering with 
the round and oval windows in some cases; in others, due 
to inhibition of cochlear function. There was no indication 
that the deafness was other than acquired, and recovery oc- 
curred in such a large proportion that it was evident that in 
most cases the pathology is reversible. 


Ninety per cent were successfully treated by careful re- 
moval of tonsils and adenoids. In this series the remaining 
83 cases were treated by irradiation with recovery in 63 of 
the number. Throughout the survey the criterion for the 
presence of tubo-tympanic dysfunction was impaired mobility 
of the intact M. T. by Seigle. In earlier years this was a 
visual estimate, but since 1952 the Tomanometer was used 
and the middle-ear negative pressures recorded in mm. of 
mercury. 


A persistently raised negative middle-ear pressure, even 
without material deafness, should be regarded as a potential 
auditory risk which requires active treatment. The first 
measure is a meticulous tonsil and adenoid operation. If this 
fails, irradiation has proved effective in 75 per cent of the 
cases. 


DRUGS. 


A new nasal decongestant, Tyzine (tetrahydrozoline hydro- 
chloride) was introduced into therapy late in 1954, after ex- 
tensive animal experimental studies and clinical trials. Soon 
after its introduction, a depressant effect upon the central 
nervous system was noted, particularly in children of less 
than one year of age. Chasid, Lehr and Levy”* report an 
alarming reaction in an infant, following the nasal instillation 
of tetrahydrozoline hydrochloride. This 10-week-old infant 
was admitted to hospital, because of a severe central ner- 
vous system depression, manifested by stupor and shallow 
breathing of 14 hours’ duration, culminating in apnea and 
cyanosis. This episode occurred after the mother had ad- 
ministered tetrahydrozoline hydrochloride nasal solution. The 
baby had a “cold” and nasal discharge, and was not doing 
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well under usual treatment. The physician, therefore, pre- 
scribed tetrahydrozoline hydrochloride, 0.1 per cent in a 
plastic squeeze bottle. The mother instilled one drop into 
each nostril from the inverted bottle, and two hours later, the 
child was noted to be unusually lethargic and to have ster- 
torous respirations. Two hours before admission to hos- 
pital, the physician found the baby flaccid, apneic and severe- 
ly cyanotic. As an emergency measure, he administered 
oxygen under positive pressure, adrenalin and Cortisone. 
Soon afterwards the baby was hospitalized, showing very 
little improvement. The child was kept in an oxygen tent 
for 24 hours, and his respirations gradually improved, and 
he became more alert. Additional therapy included penicillin, 
streptomycin and vitamin supplementation. On the fourth 
hospital day, the baby was discharged, recovered. 


In discussing this case, the authors point out that parents 
should be made aware of the dangers of unsupervised medica- 
tion, especially in infants, and should be warned to dis- 
continue the drug at the first sign of depressant reaction; 
also, the use of spray bottles for medication in infants should 
be discouraged. 


Brainerd and Olmsted’ report three: cases showing ex- 
treme drowsiness as a toxic effect of Tyzine hydrochloride, 
and the experimental results of nasal instillation of this de- 
congestant in 19 other infants. The three cases admitted 
to hospital all showed lethargy and shallow respirations. 
Each had had a “cold” previously, and Tyzine nose drops 
had been prescribed. The ages were two months, ten weeks 
and six weeks. They all recovered readily in a few hours 
by the administration of oxygen and “sleeping off” the drug. 


In the experimental group, the procedure was to instill 
Tyzine 0.1 per cent nasal solution in doses of one to four drops 
every four hours, for a period of one to four days. The in- 
fants were observed carefully at the time of administration 
of the drops, for signs of drowsiness, tremulousness, change 
in color or respiration, feeding behavior, vomiting and signs 
of nasal irritation. One group of six infants was given one 
drop in each nostril every four hours. A second group of six 
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infants was given a course of two drops in each nostril every 
four hours, and a third group was given three drops every 
four hours. Five infants were tested with the intranasal 
administration of four drops every four hours. Some infants 
were given more than one test period, making a toal of 25 
experiments. From these tests marked drowsiness was noted 
in four cases. In six instances moderate drowsiness was 
present and 15 infants exhibited no significant drowsiness. 


In addition to the infants studied, five rabbits were given 
Tyzine 0.1 per cent intranasally, in doses of one to five drops 
in each nostril three times daily for a period of five days. 
None of the rabbits exhibited any significant drowsiness or 
other changes suggestive of toxicity during the test period. 


CONGENITAL ABNORMALITIES. 


Poch-Vinals and Calvo*” reported a case of unilateral 
choanal atresia in a 12-year-old girl, which they treated suc- 
cessfully by a transpalatine surgical approach. They have 
described in detail, the embryology of the area involved, but 
the exact origin of these atresias is still somewhat unclear. 
In the main three surgical approaches have been tried. 
Transnasal, transinus (through the antrum) and trans- 
palatine approach is used. 


The transpalatine approach has further advantages: 1. The 
operation is done under direct vision; 2. permanency of the 
opening is made possible by removal of the posterior border 
of the septum and the base of the atresia (the adjacent hard 
palate) ; 3. a flap of membrane is preserved to cover the raw 
surface. 


Cracovaner and Goodman" presented a case of congenital 
bilateral choanal atresia treated by the transpalatine ap- 
proach, and discussed the embryology anatomy and diagnosis 
of this condition. Most authors feel that these atresias are 
the result of failure of the bucconasal membrane to rupture; 
some, however, believe that it may be caused by an osseous 
projection from the horizontal portion of the palatine bone. 


The definitive choana is bounded medially by the posterior 
border of the vomer and the nasal crest of the palatine bone. 
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Above are the ala of the vomer and the sphenoid bone. Later- 
ally the medial plate of the pterygoid process of the sphenoid 
plus the perpendicular plate of the palatine bone. Below is 
the horizontal plate of the palatine bone. 


Bilateral atresia in the newborn, is a medical emergency. 
The salient features are recurrent cyanosis, inability to nurse, 
and excessive nasal discharge. 


The attendant must constantly try to keep the infant’s 
mouth open, because he cannot learn to do this without aid. 
This is due to the fact that most infants’ instinct is to breathe 
through the nose. Occasionally a tracheotomy is needed. 
Feeding has to be done by gavage. Diagnosis is confirmed 
by catheters or probes, and by X-rays using radiopaque media. 
The authors treated their case by the transpalatine approach 
with good result still being maintained after two years. 


Congenital aglossia is reported upon by Fulford, Ardean 
and Kemp.** They reviewed several cases from the literature 
and gave a case report of their own. The embryological 
formation of the tongue is a complex process, and the cases 
studied were all interrupted at an early stage. The anterior 
part of the tongue was absent, and the posterior part was 
represented by a rudiment. The case reported was a boy 
aged five weeks, who was admitted to the hospital because he 
was not taking his food well, and was losing weight. Exam- 
ination showed a fairly well nourished baby with a receding 
lower jaw. The mucosa of the floor of the mouth was filiform, 
and appeared to consist of normal tongue mucosa, but there 
was no tongue. The mucosa was raised laterally into two 
ridges which ran alongside the medial borders of the man- 
dible, and these folds probably contained muscle, as they moved 
when the baby cried. In the midline of the posterior part of 
the floor of the mouth, was a mobile pyramidal projection 
about one-half cm. in height. The hard and soft palates, 
uvula, tonsils and larynx were normal. The only other ab- 
normality was syndactily of the left hand. 


On feeding from a bottle he swallowed slowly, but without 
choking or nasal regurgitation. He breathed and cried nor- 
mally. An excellent cineradiographic investigation is in- 
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cluded by the authors, and this showed the way in which 
the baby feeds and swallows. At three months, the baby was 
feeding normally, and had no trouble afterwards up to ten 
months, when he was last examined. Apparently the dis- 
ability caused by congenital aglossia is not very great after 
the first three months. 


TUMORS. 


MacNeil® reports a case of extranasal and intranasal tumor 
in a newborn child. A tumor about the size of a cherry was 
present over the bridge of the nose in the midline. It was 
firm and did not fluctuate, and was only slightly moveable. 
The nasal root was not widened, nor did the baby have any 
rhinorrhea. Roentgen studies neither confirmed nor ruled 
out the existence of any communication from the cranial 
cavity to the tumor. Diagnostic puncture of the tumor was 
negative. 


The tumor was removed next day under local anesthesia, 
through a midline vertical incision. No difficulty was en- 
countered in shelling the tumor out; there was no sign of a 
pedicle attaching it to any location. It was firm in con- 
sistency, and had a smooth greyish-red surface covered with 
a thin fibrous capsule. Pathological diagnosis—ganglioglioma. 





Three weeks after the baby’s discharge from the hospital, 
the mother reported that the swelling had recurred, and that 
the baby appeared to have difficulty with its breathing. Ex- 
amination showed that recurrence was taking place, and in 
addition a greyish red tumor was seen in the left nasal cavity, 
and appeared to be covered by septal mucous membrane. It 
was obviously either an extension from the external tumor, 
or another tumor originating from some other location. 
Roentgen studies showed that the soft tissue mass adjacent 
to the left side of the nose, did not communicate with the 
interior of the cranium. 


When the baby was six months old, a second operation was 
performed. An inverted U-incision was made over the top 
of the nasal bridge to include the external tumor, which was 
then dissected out and found to be similar to and about the 
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same size as the original. The incision was extended and the 
cavity of the nose entered by reflecting the nasal bone with 
the soft tissues attached, bringing the intranasal tumor into 
good view: The latter was dissected out and removed. No 
deformity or opening into the cranial cavity was found. There 
is no doubt that a defect was present at birth, but it must 
be assumed that it subsequently closed. Pathological diag- 
nosis: Recurrent nasal glioma. The condition has remained 
cured. 


Ramon Del Villar** described three cases of extranasal 
tumors of neural tissue. These tumors are so rare that no 
definite theory as to their origin has been established. 


The cases described appeared to be benign congenital 
tumors of firm consistency, which were located at one side of 
the root of the nose. There was little tendency toward growth 
and no tendency to metastasis or recurrence. They are rather 
hard, of reddish or reddish-purple coloring and were easily 
displaceable from the deeper layers. They could readily be 
confused with dermoid cysts or hemangiomas. The diagnosis 
is not likely to be made except after surgical intervention and 
histological examination. 


The occurrence of brain tissue outside the cranial cavity 
is extremely rare. When it is found in the nose and throat 
it is a congenital anomaly, which probably represents com- 
pletely or partially severed remnants of the anterior cerebral 
vesicle. Three cases are described by Low, Scheinberg and 
Anderson,*® which were found to have brain tissue in the 
nose and throat. The first case was a seven-week-old infant 
with a growth on the bridge of the nose which had been 
present since birth. It had enlarged about three times since 
birth to become equal in size with the nose, but did not im- 
pair nasal breathing. The tumor was removed via an ellip- 
tical incision across the nose. A portion of the nasal bone 
and triangular cartilage, to which the growth was attached, 
was also removed. 


The second case was a seven-year-old Puerto Rican girl 
with a growth on the nose. She had been born with a mass 
on the bridge of the nose, and this had been removed at the 
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age of four days. The tumor recurred about three years 
previously, and had been growing gradually since. The pa- 
tient had had seizures manifested by clonic movements, since 
the age of four years. The tumor was removed surgically, 
and a portion of it was found to have eroded through the 
upper medial part of the maxillary bone at its junction with 
the frontal and nasal bones, and seemed to extend up under 
the cribriform plate. The seizures continued, and further in- 
vestigation including pneumo-encephalography, showed that 
the tumor had an anatomical connection with the brain, and 
that other cerebral anomalies coexisted. 


The third patient was a three-year-old boy who was ad- 
mitted for tonsillectomy. He had a cleft in the posterior 
part of the soft palate, 1.5 cm. to the left of the midline. 
The tonsils were enlarged, and the posterior tonsillar pillar 
on the left was absent. The tonsils and adenoids were re- 
moved, and at operation a submucosal, firm, fibrotic mass 
was found presenting in the left nasopharynx. This mass 
was removed also, and the child made an uneventful recovery. 


Pathological examination showed all the three tumors to 
be made up of glia and a network of connective tissue. The 
authors point out that when a tumor is encountered near the 
nose or in the pharynx, this anomaly of brain tissue should 
be kept in mind, because of the occasional connection with 
the brain, or meninges, and the consequent risk of men- 
ingitis. 


Acuna” wrote about nasopharyngeal fibroma, and observed 
that it is a disease that attacks young persons and is also 
known as a juvenile fibroma, and basal fibroma or fibro- 
angioma of the nasopharynx. These cases are frequent in 
Mexico. The General Hospital in Mexico City has seen 70 
cases in the last six years. Spontaneous regression has been 
observed only once in 50 years, so that it is unwise to delay 
treatment in hope of such regression. The General Hospital 
in Mexico City has achieved a record of 100 per cent success 
during the past five years, most patients having been treated 
surgically. 
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DIAGNOSING AND TREATING CONGENITAL FISTULA 
OF THE AURICLE.* 


Report of Two Cases. 


WILLIAM SKOKAN, M.D., 
Fort Worth, Tex., 


When Irish missionaries tried to Christianize the pagan 
Dutch of Holland, they were strongly resisted by the Freis- 
landers, who would not accept the new faith. The Irish 
missionaries, marking the pagans to distinguish them from 
the Christians, punctured their auricles. Some people still 
believe that families in which the pitted ears are found, are 
descendants of the pagan Dutch.** 


The pitted ear—congenital fistula of the auricle—is a 
comparatively common but an easily overlooked development- 
al anomaly. It is mentioned infrequently in medical litera- 
ture, not because it is rare, but because it seldom produces 
disturbances.** The condition is also known as fistula auris 
congenita, congenital auris fistulae, congenital auricular sin- 
uses and congenital auricular fossa.*® Since information 
about this condition is scarce in most textbooks, some physi- 
cians may be unaware of its existence. As a result, they err 
in its diagnosis and subsequently undertake improper treat- 
ment.** 


These pits may be pointed out, occasionally to the patient’s 
surprise. The fistula is sometimes covered with a crust. 
When the crust is removed, a drop of seropurulent fluid is 
exposed, although it is so inconspicious that many persons 
are happily unaware of its presence.‘ The fistulas may be 
mistaken for sebaceous cysts, abscesses, dermoids, blackheads, 
fungus and tuberculosis. In one patient to be discussed, 
the fistula was mistaken for furunculosis of the external 
auditory canal; it was initially a marginal helicine fistula 





*Submitted as Candidate’s Thesis to American Laryngological, Rhinolog- 
ical and Otological Society, Ine., 1957. 

Editor’s Note: This manuscript received in The Laryngoscope Office and 
accepted for publication Feb. 21, 1957. 
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Fig. 1 Stages in development of external ear (After Streeter, Carnegi« 
Cont. to Emb., Vol. 14, 1922.) The parts derived from the mandibular side 
of the cleft are unshaded; the parts from the hyoid side are indicated 
by stippling and by irregularly placed dashes. 


which extended into the ear canal as a result of recurrent in- 
fection. The second patient had a pit below the left tragus. 
It was associated with mild hemiatrophy of the left side of 
the face and a recurrent infection with abscess formation 
back of the left ear lobe. The pathologic condition back of 
the ear was found to be a tract paralleling the whole length 
of the external auditory canal (see Fig. 10). Mastoiditis 
was at one time considered to be the causative factor. 


Present day books say that the external ear is developed 
from the upper part and the boundaries of the first external 
pharyngeal (hyomandibular) groove. Six eminences appear 
on the mandibular and hyoid margins of the first external 
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groove. The various parts of the auricle are formed from 
the eminences on the two arches, and from the skin immedi- 
ately posterior to the eminences in the hyoid arch. The exact 
part played by the individual eminences is a matter of some 
doubt. 


Failure of the tubercles about the hyomandibular cleft to 
fuse with each other or failure of some of these tubercles 
(hillocks) to grow normally may produce a variety of mal- 
formations.*° 






\ b 


went 


Fig. 2. After Streeter Showing the relative location of the hillocks 
Hillock 6’ goes into formation of the antitragus. 





The tympanic membrane is formed in the bottom of the 
external auditory meatus in the position of a “separating 
membrane” between the first pharyngeal pouch and the 
first external groove.*® 


Some interesting work by embryologists will be reviewed 
to show the somewhat doubtful origin of the auricle. The 
origin of ear pits was and still is a matter of considerable 
debate. 


In 1877, Moldenhauer,** studying the development of the 
external ear of the chick embryo, noticed the occurrence of 
two pairs of hillocks in the first and second branchial arches. 


His?'*?:*> described the tubercles, or hillocks, around the 
first gill cleft in a 12 to 30 mm. human embryo. He num- 
bered them from one to six. Of the two hillocks found on the 
mandibular arch, the lower one develops into the tragus and 
the upper becomes the spina helicus of the helix. One hillock 
at the upper limit of the first gill cleft forms the rest of the 
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helix. On the hyoid bar His found three hillocks. The upper 
one becomes the antihelix, the next lower one the antitragus. 
The lowest one seems to become covered in by the tragus and 
later appears to form the lobe. So in essence the tragus 
comes from the first hillock, the helix comes from the union 
of hillocks 2 and 3, the antihelix comes from the fourth, and 
the antitragus comes from the fifth and the lobule from the 
sixth (see Fig. 1). His seemed to think that marginal sinuses 
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Fig. 3. Diagram showing the various locations of the congential auris 
fistulae The term infratragal is used to describe Case 2 


were accentuations of a groove related to the first two tu- 
bercles (hillocks). 


Streeter™ discussed a modification in naming six the 6’ 
hillocks. He suggested that hillock 5 disappears early, that 
6° becomes the antitragus and that hillock 6 is involved in 
forming the ear lobule (see Fig. 2). 


Gradenigo™ in 1888 in mamalian study, found six hillocks, 
but contended that they do not form the auricle proper, which 
instead is formed from elevations of the hyo-mandibular 
bars. These elevations appear at about the same time as the 
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hillocks are flattening out. The auricle would appear to be 
formed from a fold of skin resembling an eyelid, and is situ- 
ated behind hillocks 4 and 5. 


Schwalbe**** in 1891 had described the hillocks as did His, 
but he brought out the significant fact that reptiles, which 
lack external ears, have very distinct hillocks in the embryo, 
very much as do animals that develop auricles. In 1897 he‘ 
again described the hillocks substantially as His did, and he 

















Triangular fossa Helix 
Lower crus of 
antihelix Upper crus of 
antihelix 
Scaphoid 
Crus of helix fossa 
External auditory 
meatus P Anthelix 
Tragus Concha cavum 
Incisura ’ 
intertragice Antitragus 
Lobule 
Fig. 4. Diagram showing various parts of the auricle. 


agrees with Gradenigo that the fold behind hillocks 4 and 5 
seems to be the origin of the auricles. 


Streeter™ concluded that until more concrete evidence is 
obtained the hillocks must be regarded as transitory and as 
incidental rather than fundamental to the development of the 
auricle. The histologic change which inaugurates the forma- 
tion of the auricle consists of a proliferation and condensation 
of the mesenchyme. Accompanied by evidence of marked 
activity of the ectoderm over the whole auricular area, more 
growth takes place over the whole surface of the hyoid bar 
than over the posterior half of the mandibular bar (see Fig. 
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Fig. 5. Showing the sutures in place. Note lack of inflammation. 


1). It is interesting that the mandibular derivatives are 
relatively very large in the earlier stages, as are the deriva- 
tives of the lower end of the hyoid bar. The hillocks seem 
merely to be foci in which mesenchymal proliferation is tem- 
porarily most rapid. 


The hillock theory of His seems the most uniformly ac- 
cepted of proposed theories. Jones and Wen,** have ques- 
tioned whether the fistulas are caused by faulty union. In 
the first place, the distribution by no means appears to follow 
the lines of union of the hillocks; in the second place, the 
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hillocks themselves are of such low elevation that it is hardly 
conceivable that the pit or fistula is formed at their junction 
site. Jones and Wen did acknowledge that the tragus appears 
to be the only mandibular derivative of the pinna, and that 
the line of the first pharyngeal depression appears to coin- 
cide with the line of election for the pre-auricular fistula. 





Fig. 6. Sutures were removed just prior to photograph 


Stammers® agreed that the fistulas were not remnants 
of the first branchial cleft but result from aberrant coales- 
cence of the six tubercles which His described. He also dis- 
regarded the so-called macrostoma theory by stating that in 
its severest forms the macrostoma never extends as far back 
as the ear. The pits, therefore, could not be formed because 
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Fig. 7. The posterior lesion at time of picture was quiescent 


of macrostomal tendency. Keith* believed fistulas to be 
formed by poor fusion of tubercles. 


Congdon* stated that the crural, marginal helicine and 
preauricular fistulas are derived from the groove between 
hillocks 2 and 3. Adult position results from skin migration. 
The posterior helicine fistula develops between hillocks 4 and 
5, the helicolobular fistula between 5 and 6, the central 
lobular between 6 and 6’. He also asserted that data on 
normal development of posterior auricular sinuses are lacking 
and that their origin remains unsolved. 
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Fig. 8. Infratragal congenital auris fistula. Note fullness in the floor 
of the external auditory canal. 


As has been shown, the fistulas are classified by their lo- 
cation, Fig. 3 is for purpose of orientation. I have desig- 
nated the site below the tragus as infratragal. The origin 
of the infratragal fistula might be logically due to the failure 
of hillocks 1 and 6 to close. Anatomy of external ear is shown 
in Fig. 4 for purpose of review. 


The controversy over the origin of the congenital fistulas 
of the auricle continues, however, for even as late as in 1930 
Fedrici*® sought to establish the origin of the marginal heli- 
cine sinuses from the dorsal end of the first branchial groove. 
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Fig. 9. Fistula after removal. 


Becker and Brunschwig* in one case showed columnar 
epithelium in the blind pouch of the sinus tract. To them, 
this demonstrated the branchial cleft origin of the lesion. 


Onodi* in 1918 showed that branchial fistulas have been 
seen to open into the external auditory canal and never seem 
to connect with the auris fistulae. 


Virchow’s® patient in 1864 showed a fistulous opening in 
the external ear canal which communicated with a fistula, 
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Fig. 10-A Tract below the external 


auditory canal, demonstrated by 
iodized oil 


supposedly an auris fistula; however, now it is thought to 
have been a vestige of a branchial groove. 


Kipp** noted that there was no connection between the auris 
fistulae and the external auditory canal or the tympanic 
cavity. Among all the hundred of depressions seen, nobody 
has ever found a branchial cleft derivative connect with a 
congenital auris fistulae. 


3allantyne* in 1904 stated that fistulas apparently never 
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Fig. 10-B. Tract 
iodized oil 


below the external auditory canal, demonstrated by 


open into the auditory canal. Schwabach** made the same 
observation in 1879. 

Heusinger’’ reported the first case in 1864; the descrip- 
tion fits the marginal helicine type. Both the left and right 
sides showed small holes ahead of the ascending helix. The 
same patient also had a little hole in the left side of his neck. 
Heusinger described a small skin elevation in which each of 
the ear pits was located. 
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In contradistinction to Heusinger, Urbantschitsch® in 
1878 found no elevation of the skin surrounding the ear pit. 


Paget*’ first presented cases in England in 1877. His case 
presentation stated that the pinnae of the ears were peculiar 
in shape, being somewhat triangular; and that on the upper 
part of each helix, close to the skin of the temple, was a small 
depression large enough to admit a No. 4 shot. The patient’s 
grandmother and her eldest daughter had similar ear pits 
in similar locations. Deafness was not prevalent in the pa- 
tient. Paget implied that these were traces of branchial fis- 
sures of the helix. Doran" presented a three-year-old child 
with a marginal fistula a quarter inch deep. 


Kipp* presented the first cases in the United States in 
1880. He presented six patients, four in males and two in 
females. The canals ranged from 3 to 10 mm. in depth, and 
all were the marginal type. No abnormalities of the auricle 
were noted, hearing was normal, and there was no connection 
between the fistula and the external auditory canal or of 
the tympanic cavity. Three patients had cysts along with 
the fistulas. 


Incidence varies in different races. Selkirk®® showed an 
incidence of .9 per cent in 3,660 white children and an in- 
cidence of 5.2 per cent in 346 negro children. The ratio of 


males to females is 1 to 4 in both races. 


Congdon® in his study of Oriental races found a 4 per cent 
incidence in some racial stock and 6 per cent in others. 
Gradenigo"™ gave an incidence of 0.2 per cent, while Urbant- 
schitsch® estimated 0.19 per cent. Stiles®* showed that 22 
patients out of 38 patients seen had unilateral fistulas. Stan- 
nus in his study of African natives gave an incidence of 
4.5 per cent—2.08 per cent on the right, 1.69 per cent on the 
left, and .77 per cent bilateral. More females were affected 
than males—5.12 per cent females, 3.6 per cent males. He 
reported primarily the helicine types. One case mentioned and 
not included in the series was a fistula at the junction of the 
tragus and lobule. That location is similar to the one de- 
scribed in my second case. 
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The anatomy and the pathology of the congenital fistula 
of the auricle will be outlined to include the various locations, 
but will more specifically treat with the most common one, 
namely the marginal helicine type. Congdon* stated that the 
skin is not built up about the opening of any of the fistulas. 
The marginal helicine is situated in line with the direction 
of the antihelix, a little more often than not, it may be above 
this line.” In no type is the opening large. Its average 
measurement is 0.75 mm. or less transversely and 1 to 3 mm. 
vertically. The sac is cutaneous and contains no hairs or 
glands; the lining, however, may be folded and contain diver- 
ticula... Evans stated the sebum is present because of the 
presence of sebaceous glands and that the direction of the 
canal is usually downward and forward. Selkirk®’ in his 
series of cases never demonstrated projection of hair from 
the sinus openings. The opening tends to be oval, and the 
secretions may vary from a milky to a caseous substance. 


Congdon* gave evidence suggesting that few diseased sin- 
uses are bent near their distal and run deeply parallel to the 
cartilaginous wall of the external auditory canal; therefore, 
some are not sounded to their entire length. The depth may 
vary from a mere pit to 20 mm. or more. Canals usually 
have been demonstrated to end blindly. 


The various types of fistulas now will be discussed in regard 
to different case presentations. 


The marginal helicine type, Congdon* has calculated, makes 
up about 90 per cent of all cases presented. It was the first 
type reported and is the one most often reported up to the 
present. Some complications of this type of fistula will be 
discussed. Some case presentations have shown the fistula 
to communicate with an ulcer abscess or other fistulous open- 
ings. Klaber®® reported cases of this nature; he presented 
two cases with complications of secondary ulcers 1 cm. ahead 
and above the tragus. Both were mistreated because the 
chief emphasis was on treating the ulcer, and the initial 
marginal helicine sinus and tract were overlooked. In the 
first case presented in this paper, the extension of the 
marginal helicine tract manifested itself in the external 
auditory canal and was mistaken for a furuncle. 
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Randall** cited five cases, three in women and two in men, 
four of whom had the fistula on the right. One had a per- 
sistent aural fistula with abscesses about the tragus. A probe 
could be passed downward and slightly inward for about an 
inch without finding any suggestion of connection with the 
exicrnal auditory canal. 


Posterior helicine fistulas were first presented by Cong- 
don.* He found the sinuses to point inward, the depth being 
from a mere pit to 4 mm. Selkirk,” in his series of cases, 
noted a few posterior helicine types. He described them as 
shallow, and said that no problems were obvious. 


Helico-lobular tyves have been rarely reported, and in- 
formation is not enlightening. Breuer’ presented a specific, 
well illustrated case. 


Crural fistulas have been specifically reported by two au- 
thors, Selkirk®® 8 cases, and Congdon* 11 cases. The fistulas 
pointed posteriorly and were up to a depth of 6 mm. 


Lobular fistulas were reported by Selkirk.*® The possibility 
that the ear lobes were pierced at birth, or shortly after- 
wards, cannot be definitely ruled out. Some races pierce 
their babies’ ear lobes. Ladd and Gross*® presented one 
lobular case. 


Fistulas of the concha are rather hard to evaluate, as are 
some of the crural types. A number of patients with open- 
ings in the cavum conchae and cymba were noted; but as 
these are usual sites for blackheads, it is questionable whether 
or not the openings were true congenital fistulas. I have 
noted a few pits measuring from 1 mm. to 5 mm. in diameter 
and about 1 mm. in depth. One patient said that his was a 
chicken pox mark. Some pits are artificial and may be 
caused by chronic ear picking, as Aird' has suggested. 


There is much doubt as to the origin of the posterior auri- 
cular fistula in that it is remote from the hillocks. This 
‘istula is usually found at the level of the tragus. Molden- 
hauer® described three such cases. McKenzie reported a 
fistula behind the lobule on the left side; it was proved to 
be a redundant external auditory canal and will b2 discussed 
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along with other associated anomalies. My second case shows 
a tract paralleling the left external auditory canal; it was 
demonstrated by the instillation of lipiodol. 


The origin of preauricular fistulas may be primarily in- 
fection rather than developmental. They are situated just 
anterior to the marginal helicine types and may be due to the 
extension of the marginal tract. These tracts may be re- 
peatedly infected and abscessed. Congdon* showed that the 
sinuses pointed toward the lower end of the ascending limb 
of the helix. The openings of the preauricular fistula vary 
considerably in their craniocaudal position, and, therefore, 
the direction of the sinus tracts is rather unpredictable. The 
fistulas are always superficial to the deep fascia; therefore, 
no possible connection with the pharynx or ear can exist. 
Penich" suggested that they may be associated with a sub- 
cutaneous epithelial cyst. The sinus and cyst are lined with 
stratified squamous epithelium and do not demonstrate sweat 
or sebaceous glands. Preauricular sinuses, therefore, should 
not be confused with sebaceous cysts, which are usually 
found posterior to the auricle. 


The direction of the sinuses and tracts in adults may be 
explained as Congdon* suggests. The axial arrangement 
shows how the different types of sinuses have been dragged 
by a developmental shifting of the skin through which the 
sinuses open, and the axis of the sinus and of its opening have 
in consequence aligned themselves in the direction of the 
traction. The marginal helicine group is affected by the ex- 
pansion of the cranial vault; therefore the sinus direction 
is downward, inward and either forward or backward. 


The preauricular sinus is associated with the growth of the 
face. The axis again is inward and seems to be most often 
directed posteriorly. 


The same inward and posterior direction of the posterior 
helicine sinuses and the axis of the openings may be related 
to the late growth of the lobule in excess of the rest of the 
auricle. 


The direction of the crural sinus may be governed by the 
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migration of deeper tissues of the crus from the mandibular 
toward the hyoid arch early in development, and the skin of 
the crus to a certain extent may be subjected to the traction 
in the anterior direction by the growth of the face. 


The cicatricial appearance of the skin ahead of the sinus 
was noted by Heusinger’® in both the right and left sides. 
Streeter” said that the skin of the cheek below and anterior 
to the orifice of the preauricular fistula shows an unusual 
patchy scarring, that it may appear elongated from above 
downward, and that it may be likened to striae gravidarum. 
It may be superficial to the deep part of the tract, or it may 
lie in front of the fundus, with no apparent relation to the 
tract. Stannus** noted scarring over the dilated part of the 
sinus which may lie in this area. The patchy white scarring 
may be due to distention of the tissues during an acute phase, 
such as an abscess. When the swelling subsides, a strial ef- 
fect may remain; however, these scars may be found with 
or without preauricular fistulas. Congdon* showed cutaneous 
scars with two preauricular sinuses. 


HEREDITARY ASPECTS OF THE PITTED EAR. 


Quelprud* said that the labile developmental tendency, 
which is expressed by variation in manifestation of the pit- 
ting, seems in most cases to be characteristic of an irrgular 
or an incomplete dominant. Kindred,’ reporting four gen- 
eratings of pitting, noted that the pit may be transmitted by 
either sex, judging from the manner of its appearance. The 
marking is neither dominant nor recessive but falls into the 
intermediate, doubtful class of incomplete dominance. Con- 
non® agreed with this manner of inheritance and reported 
six generations of pitting. 


Lewis” studied one family through four generations and 
found that 14 of a total of 33 members had ear pits. 


McDonough” reported that in identical twins, one had a 
fistula and one did not. The twin without the fistula had 
a son who had a fistula. The twin with the pit had two 
children, neither of whom had pits. 
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In the series studied by Selkirk,*’ several of the parents 
of the children were found to have fistulas. Only 17 in- 
stances were noted in which more than one child in the fam- 
ily had fistulas, of the margin of the helix. No instances 
were noted in which more than two children in the same 
family had fistulas. 


Whitney” reported three generations of ear pits. A grand- 
father who had three children had a pit in the left ear. One 
child had bilateral pits; three of his four children had pits. 


Fox’ reported pits in six members of one family, three of 
which required surgical correction. 


Ballantyne* stated that the fistula may have suggested 
the transmission of an acquired defect produced by ear boring. 
Ear boring was apparently the practice inflicted upon the 
infant in very ancient times. The practice continued through 
many generations. So a pit in an infant may have suggest- 
ed to a tribe or to mankind generally the practice of ear 
boring. The traumatism may not have caused the congenital 
malformation, but in a sense the occasional occurrence of 
the malformation may have led to the frequent infliction of 
the traumatism. 


Associated anomalies are found, but neither frequently nor 
with any regularity. Scott and Wooding” related other de- 
fects associated with the fistula, such as preauricular scars, 
auricular appendages in the form of tubercles or cartilagin- 
ous nodules. Major developmental disturbances other than 
those of the ear and branchial system are rarely encountered 
in patients with fistula. Congdon found only two out of 
518 patients with abnormalities of the face or the ear. 


Mort* described a patient with a malformed displaced 
auricle and with hemiatrophy of the face and paresis of the 
left side of the face. A dimple above the malformed auricle 
seemed to be over the location of the internal ear. 


Jones and Wen* in 1934 presented a case of arrested de- 
velopment of the structures from the mandibular arch; spe- 
cifically the tragus was missing. Gelston and Sappington" 
encountered a patient with a congenital malformation of the 
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left auricle and with a facial paralysis and a marginal helicine 
fistula. The external canal ended blindly one-half centimeter 
from the entrance. There was a pronounced depression be- 
hind the auricle, indicating an abnormality of the middle 
and probably the internal ears. Roentgenozrams, however, 
showed a seemingly normal internal ear. 


Selkirk, in his 172 cases, had one patient with chronic 
otitis media, one with acute otitis media and two with ac- 
cessory cartilages of the ear. Two presented gross deform- 
ities. One had a microtia, atresia of the external auditory 
canal and two fistulas—a large one at the margin of the 
helix, a smaller one representing the ear canal. The other 
grossly deformed child had a microtia, a normal external 
auditory canal, a typical marginal fistula and congenital 
paralysis of the facial muscles. Binnie* presented a bilateral 
atresia case. 


Selkirk®® has said that auricular appendages are much less 
common than aural fistulas. They are usually found at the 
level of the spine of the helix or at the upper end of the tragus, 
below the typical position of the fistula. One patient had 
three small nodules, the highest one at the site of a marginal 
fistula, the second one at the spine of the helix, and the third 
in front of the tragus. Another had a marginal helicine 
fistula and an accessory cartilage of the same ear with the 
nodule at a lower level. Another child had a nodule of the 
tragus on the same side as the fistula. One patient had a 
tower head and nystagmus. One had incurved little fingers, 
and two had accessory nipples. 


The case report of McKenzie,** mentioned with the poster- 
ior helicine group, is worth detailed discussion for its help 
in explaining my second case. McKenzie’s patient was a 
seven-year-old, born with a redundant right auricle, which 
was partially removed when the child was one year old. An 
abscess formed repeatedly behind the left auricle. It pointed 
both into the meatus and behind and below the auricle ex- 
ternally. When it was opened and curettage done, the con- 
tents were that of a suppurating dermoid cyst. The redun- 
dant auricle was again removed. A sinus drained at the 
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lower part of the mastoid region, while there was another 
much smaller opening in the posterior, inferior wall of the 
external meatus, near the conchal margin. The tympanic 
membrane was normal. 


Surgical operation consisted of a post-auricular incision 
which exposed what seemed to be an additional external audi- 
tory canal. It was removed and found to be a structure 
about one inch long. The tube was found anterior to the 
mastoid process and immediately below the normal meatus. 
The bony floor seemed deficient but otherwise normal. It 
was easily resected but was bathed in pus. Pathologic study 
showed sebaceous glands, hairs and mainly tissues and mater- 
ial found in a normal external auditory canal. 


Evans" has said it is a common fallacy handed down by 
the scribe from book to book that congenital irregularities 
of ail degrees are more prone to malignant disease than nor- 
mal tissue. 


The treatment for the anomaly has been more or less evolu- 
tionary. At first seemingly inadequate means were applied, 
then were discarded, and now the treatment of choice is com- 
plete surgical removal. Congdon,* Miller** and Bofenkamp* 
and others agreed that the proper treatment is the complete 
extirpation of the primary and the secondary lesions. 


Chemical cautery was used by Randall.** Actual cautery 
was used by Dyer,'*"* who affected almost a complete cure 
by employing a hot platinum wire. Roentgen ray, radium, 
tuberculin and injection of sclerotics have been used. 


Dingman” pointed out that drainage of secondary fistula 
will not be cured by use of curettage. 


Miller®™ gave indications for surgical intervention in either 
the acute or chronic infection. Either severe fistulous in- 
fection, perichondritis or chondritis of the entire auricle may 
occur. Drainage may be through the primary fistula or 
through the secondary opening, as in the cases of Randall* 
and Klaber.** 


Bofenkamp’® suggested injection of methylene blue at least 
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one day prior to surgical operation so the dye which escapes 
into the tissue adjacent to the tract can be phagocytized and 
thus leave only the tract stained. Dingman’ used methylene 
blue, which was instilled into the tract on three consecutive 
days before excision. He thought that injection at the time 
of operation caused adjacent tissue to be stained so that 
difficulty of operation was increased; he used sharp dis- 
section. Havens*’ used methylene blue at the time of surgery, 
then used an electric scalpel (radio knife). After opening 
the sinus and tract the entire region is electrocoagulated suf- 
ficiently to destroy the epithelial lining. Healing time was 
from four to six weeks. There was no conspicuous scarring. 


Miller and Moore* used methylene blue at the time of sur- 
gical operation. An elliptical incision of the skin was made to 
remove the orifice. Sharp dissection was used with the pa- 
tient under local or general anesthesia. Postoperative course 
usually took five to seven days for healing. 


REPORTS OF CASES. 


Case 1. J.M.W., a white married woman, 19 years old, complained 
of a recurrent swelling just anterior to the left ear. The lesion which 
appeared at irregular intervals would open and drain. After drainage, 
the swelling would subside. Drainage consisted of a substance which 
was yellowish during most of the episode but which occasionally was 
bloody toward the end. There had never been very much pain. Three 
weeks before admission, the patient noticed that a new swelling had 
appeared just inside of the left ear canal. Drainage was started at this 
site after the swelling was opened by a doctor. The swelling recurred 
in a few days after the drainage stopped. 


Physical examination showed a well nourished white woman in no 
distress. Her right ear was normal. The left ear had a small crusted 
area just ahead of the ascending crus of the helix. There was a second 
crust opening just inside of the left external auditory canal superiorly. 
There was no swelling or drainage at the time of examination. A 
probe was passed from the marginal helicine opening into the external 
auditory canal. 


The patient was admitted to the hospital on October 1, 1951. The 
surgical procedure was done under local anesthesia. The sinus was in- 
jected with methylene blue at the time of surgical operation. A probe 
was passed into the tract to facilitate the complete excision of the tract. 
An elliptical incision was used to excise the opening. The incision was 
carried through the skin covering the tract and to include the opening 
into the external auditory canal; the tract was removed intact. Sac- 
culations were demonstrated in the length of the sinus. The skin was 
closed with interrupted silk sutures, and a small rubber drain was left 
in place (see Fig. 5). 


The postoperative course was uneventful. The drain was removed 
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in two days. Sutures were removed the fourth day (see Fig. 6). The 
patient was dismissed October 5, 1951, just three days after operation. 


The pathologist’s report said that the tract was approximately 1.5 cm. 
by 0.6 cm. by 0.4 cm. Tissue showed extensive chronic infection and 
formation of granulation tissue. The sinus tract was covered by a 
squamous epithelium with evaginations in some portions. 


Comment: This was a case of marginal helicine fistula which was 
complicated by the extension of the tract by repeated infection and ab- 
scess formation until it actually caused a condition which might be 
diagnosed as furunculosis of the external auditory canal. The tract 
was made complete by the incision of the swelling into the external ear 
canal. A complete, fairly well fibrosed tract was established, and it 
was totally excised by sharp dissection. Healing was rapid. 


Case 2. D.E., a white boy one year of age, was first seen because 
of a recurrent swelling behind his left ear, just back of the ear lobe. 
Some infection had been present in this area since he was four months 
old. The swelling had been very obvious on two occasions before he was 
one year old. The second swelling was incised and drained by his 
pediatrician. On subsequent episodes of infection, drainage was spon- 
taneous. The referring physician wondered whether the condition could 
be a mastoiditis with a break through the tip cell of the mastoid. Roent- 
genogram when the patient was one year old showed infantile mastoids 
with no definite evidence of cell structure in either mastoid area. There 
was slightly more sclerosis on the left. Repeat roentgenograms six 
months later showed the air cells in the right as normal infantile type, 
while in the left they were aerated and again showed some increase of 
bone sclerosis. There was no evidence of active inflammatory disease. 


Physical examination showed a mild hemiatrophy of the left side of 
the face. There was an area of discoloration and inflammation posterior 
to the left ear lobe. This time it felt cystic and superficial (see Fig. 7). 
There was a congenital fistula of the auricle below the tragus on the 
left (see Fig. 8). The orifice was 0.3 mm. in diameter and 2 mm. in 
depth. ‘There was caseous secretion in the tract. The inferior wall of 
the external auditory canal was pushed upward so as to make the canal 
smaller than the other canal. This bulging into the canal became plainly 
obvious at the time of the swelling back of the ear lobe. 


The patient was admitted about six months after the first visit, and 
an operation was performed to remove the fistula and to eradicate the 
cause of the recurrent swellings. The sinus below the tragus was first 
injected with methylene blue, and it took stain quite well. The posterior 
area was injected through the incision site, but no stain could be forced 
into it. There was no evidence of any connection of the posterior lesion 
with the infratragal fistula. The posterior area was operated on first. 
An elliptical incision was used to remove the infected skin, but no tract 
was found, even though the dissection was carried down to include part 
of the parotid gland. The anterior sinus below the tragus was com- 
pletely excised over a probe. No connection was found between the an- 
terior sinus and the posterior infected area. Healing seemed to complete 
in about two weeks (see Fig. 9). 


Pathologic study of the posterior specimen showed that the skin taken 
from behind the ear was chronically inflamed as from a foreign body. 
The anterior specimen was compatible with a smal] fistula. The sinus 
was lined with a thin squamous epithelium. No inflammation was noted. 


The infection posterior to the left ear lobe recurred six weeks after 
operation. It seemed to be superficial and easily drained. The sac, 
however, appeared to be deep and was cauterized with 50 per cent silver 
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nitrate. Suspicion was aroused so that when the area again became 
swollen the cyst was incised. This time the drainage was a copious, 
amorphous, acellular substance. Two days later the sac was filled with 
iodized oil by using a medicine dropper to force it gently into the depths 
of the sac (see Fig. 10). Roentgenogram showed a tract about 1 inch 
long parallel to and below the external auditory canal, compatible with 
a redundant external auditory canal. 


Comment: This patient presented a congenital fistula of the auricle 
in the infratragal area along with confusing associated anomalies. The 
mild hemiatrophy of the face may account for the difference of the 
mastoid roentgenograms. The recurring swelling behind the left ea: 
lobe made it necessary to rule out mastoiditis. The redundant tract 
parallel to and below the external auditory canal was found only after 
the instillation of iodized oil. 


SUMMARY. 


Congenital fistulas of the auricle are not rare anomalies, 
although they frequently are not diagnosed. Improper diag- 
nosis necessarily leads to erroneous treatment. The fistulas 
are commonly mistaken for sebaceous cysts, abscesses and 
blackheads. 


The origin of the ear and of the ear pits is not completely 
settled. The hillocks theory of His is most acceptable but 
does not fulfill the need for an explanation of the develop- 
ment of the whole auricle. The skin fold behind hillocks 4 
and 5 is necessary, according to Gradenigo, Schwalbe, and 
Streeter. 


There are several types of fistulas, named according to their 
location. The most common one is the marginal helicine; 
others are posterior helicine crural, lobular, helicolobular, 
postauricular and preauricular. An infratragal fistula is 
described in this paper. 


Heredity plays a part in the distribution of the ear pits. It 
is thought to be characteristic in most cases of an irregular 
or an incomplete dominant. 


Treatment has been varied, from chemical cautery, re- 
peated incisions to complete surgical removal, which now is 
the treatment of choice. 


The first case presented was primarily a marginal helicine 
fistula, which was complicated by the extension of the tract 
into the external auditory canal by recurrent infection and 








| 
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finally was made into a common tract by incision of the swell- 
ing into the upper part of the external ear canal. Complete 
excision affected a direct cure. 


The second case was an infratragal auris fistula of the left 
ear. Associated anomalies were mild hemiatrophy of the 
face on the left and a redundant tract demonstrated by iodized 
oil instillation. The tract paralleled the external auditory 
canal and seemed to extend as far as the canal. 
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THE EFFECT OF HEAD-MOVEMENT ON POSITIONAL 
NYSTAGMUS—ELECTRO-NYSTAGMOGRAPHY 
WITH AN ELECTRIC DRIVEN 
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Uppsala, Sweden 
In the examination of patients with positional nystagmus 
the following questions arise: 
1. Is the releasing factor, the actual position of the head? 


2. Is the change in position of the head of significance in 
precipitating nystagmus? 


This probk ‘as a Clinical aspect: how to perform the 
posture test i ry slow turning posture-table, or on a 
couch with fairly rapid or brisk movements of the patient’s 
head? 


Barany, Borries, and Nylén (1921-1924) discussed these 
points in detail. The problem has recently again become 
active as a result of investigations by Williams, Lindsay, Dix 
and Hallpike, McNally, Cawthorne, Frenzel, and Stenger 
(1947-1955). None of all these investigators has, however, 
given a definite answer to the raised problem, or a determin- 
ing proof of the best practical way to do the posture-test. 

In 1956 Stenger declared that in examinations of “Lager- 
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ungsnystagmus” the ideal way to produce a sub-threshold 
rotation effect, although impossible to perform at present, 
would be a special electrically driven chair. In 1956, how- 
ever, Aschan, Drettner, and Nylén published a preliminary 
report on exactly this kind of device. 


In order to establish the importance of the various factors, 
we have devised a posture-table resembling earlier models 
(Quix, Grahe, Fromm and Nylén, 1926-1935), in which the 
patient’s head can be arranged in any position, but with ac- 
curate control of the turning. After initial subliminal ac- 
celeration it can be rotated by means of motors with constant 
speed, according to Nylén’s ideas (1950, 1953). 


To record nystagmus, we have employed the modern method 
of nystagmography (registration of the displacements of the 
cornea-retina potential, due to movements of the eyes, accord- 
ing to Scott-Meyer), in which the patient’s eyes are kept 
closed. For further details of the method we refer to Aschan, 
Bergstedt, Stahle (1955-56). By this means an objective 
record of nystagmus is obtained, all visual stimuli being 
eliminated. 


In other investigations a graphical system has been em- 
ployed (Aschan, Bergstedt, Goldberg, Laurell, 1955-56), which 
enables one to distinguish the direction and the intensity of 
nystagmus, even though the experiment continues over a 
long time and includes an extensive length of nystagmus 
records. The intensity of nystagmus is best shown as the 
eye-speed in the slow paase of nystagmus. 


THE ELECTRIC POSTURE-TABLE. 


The new table is illustrated in Fig. 1. It consists of two 
independently-moving frames, each driven by a }-h.p. direct- 
current motor, the number of revolutions per minute being 
regulated by rheostats. The motors are geared at fixed 
ratio to the axle-shafts of the table. We have used an initial 
acceleration of 0.05 - 0.1° per second, later rotating the patient 
at a constant rate. The speed of rotation can be regulated 
from 0-3° per second. 
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Fig. 1 Electric posture-table. The inner frame is driven by the lower 
motor, the outer frame by the motor to the right 


To date we have placed the patients horizontally on the 
posture-table and rotated them about a cranio-caudal axis. 
Fig. 2 shows the table with the paticnt lying in a practically 
left-lateral position, corresponding to 280°. 


NYSTAGMOGRAPHY. 


Fig. 3 shows several nystagmus records of the same patient, 
a man of 25 years, who complained about positional vertigo. 
All the records refer to the supine position. The top tracing 
(1) shows nystagmus beating to the left with an intensity 
of about 2° per second with the patient lying in the supine 
position in the electrically driven posture table. When he 
was turned around the craniocaudal axis, with a constant 
speed of 1° per second, the left-beating nystagmus changed 
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very little. The second record from the top represents the 
nystagmus after turning 360° in 360 seconds. The intensity 
is about the same as before starting the experiment. The 
third curve shows the nystagmus in the supine position after 
a quick turn from the right lateral into the supine position. 
The result was a left-beating nystagmus with high intensity 





Fiz. 2. Posture-table, with the subject rotating about a craniocaudal 
axis in the horizontal plane, position 280°. Controls situated below the 
right hand motor. Nystagmograph on the table to the right, with leads 
in position for recording. 


up to a maximum of 40° per second, gradually diminishing 
in intensity during the following minutes. Curve No. 4 is a 
record of nystagmus two minutes later when the patient had 
remained in the supine position. In curve No. 5 the same 
experiment was performed as in No. 3. This time, at first 
a few beats of moderate strength to the left were recorded 
during the turn. Still in the supine position the nystagmus 
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Posture-table test, turning 1° per second. 
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Fig. 3. Nystagmus tracings in one and the same patient at the same 
examination The electrodes arranged horizontally.- A deviation upwards 
in the record corresponds to an eye movement to the right, downwards 
to the left. Cal. means calibration for 10° eye movement in the plane of 
the electrodes Tracings 1 and 2 show a left-beating nystagmus, with the 
same intensity before 1 and after 2, a 360° turn at constant speed in the 
posture-table R and 8 indicates the time during which the patient was 
turned from right lateral to supine position. In tracings 3 and 6 this 
maneuver results in an intense left-beating nystagmus Curve 4 refers 
to the same test as curve 3, but shows that two minutes later the nystag- 
mus still has a higher intensity than compared to 1 and 2. Record No. 5 
shows a right-beating transitional nystagmus later changing to left- 
beating after the same maneuver as in tracings 3 and 6 All the tracings 
refer to the supine position. 


changed direction to an intense right-beating one, lasting over 
a period of 10 seconds, and then followed by left-beating 
nystagmus. In the next curve (No. 6) the same maneuver 
was performed again, but this time only a left-beating nystag- 
mus with very high intensity was recorded. 


In the above-mentioned patient, where the nystagmus 
recorded referred to only one and the same position the ny- 
stagmus must be termed a positional direction-changing and 
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transitional nystagmus, Type III, according to Nylén’s classi- 
fication system. 


These records in Fig. 3, and those from the same patient 
in other positions, can be reproduced in a graph, including the 
direction and intensity of nystagmus and the position to 
which the records correspond. 


In Fig. 4 the results from three typical cases are brought 
together, the bottom graph corresponding to Fig. 3 with all 
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Fig. 4 Qualitative and quantitative comparisons between posture-table 


ests and standard posture tests (piles) Three patients, one with posi- 
tional nystagmus Type 1 (top left), Type 2 (top right) and Type 3 (bot- 


tom). Along the abscissa is shown the position of the head along the 
rdinate, the intensity of nystagmus given as the eye-speed in the slow 
nystagmus-phase White areas indicate right-beating, and black fields 


teft-beating nystagmus. In the persistent positional nystagmus Type 1 
and 2 the results of the two tests correspond fairly well in both direction 
and intensity In Type 3 there is no such correlation. 


the records from the supine position. Along the abscissa are 
shown the positiors of the patient’s head, 0° means supine, 
90° right lateral, 270° left lateral position, etc. Black area 
indicates a left-beating, and white a right-beating nystagmus. 
The ordinate gives the intensity of nystagmus as the eye- 
speed in the slow phase of nystagmus in degrees per second. 
The continuous area indicates the results when the patient 
is turned very slowly at a constant rate in the posture table. 
The bottom graph shows in the patient demonstrated earlier, 
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a left-beating nystagmus with an intensity never exceeding 
5 to 6° per second, and refers to the slow-turning posture 
table test. The piles, on the other hand, corresponding to 
supine (0°), right lateral (90°) and left lateral (270°) posi- 
tions indicate the maximum eye-speed recorded when the 
patient was briskly brought into the different positions. The 
result is a nystagmus beating either to the right or to the left, 
and of a very high intensity compared to the test in the 
posture table. When repeating the posture test, different 
types of nystagmus were recorded, indicated by two piles at 
the same position. The intensity of nystagmus refers to the 
maximum eye-speed obtained. 


The two other graphs in Fig. 4 refer to two patients with 
a positional nystagmus Type I, direction changing, top graph 
to the right; another with a positional nystagmus Type II— 
direction fixed. In these two patients the nystagmus was 
persistent, which means that it had the same intensity when 
observed over a period of at least 60 seconds in the same 
position. In these two patients there was, however, a striking 
parallel between the results obtained in the posture table 
and those obtained in a standard positional test, when the 
patient was quickly brought into the different positions. 
Repeated tests either in the posture table or on the couch 
gave the same results in both cases. 


The results demonstrated in these three patients (Figs. 3 
and 4), representing the three main types of positional 
nystagmus are typical for a larger material and can be 
summed up as follows: when dealing with persistent forms 
of positional nystagmus the position of the head is the deter- 
mining factor for releasing nystagmus. For transitory and 
transitional forms of positional nystagmus the movement of 
the head into the new postion also plays an important part, 
often the dominating one in the releasing mechanism. It is a 
common finding that in a patient an intense transitory posi- 
tional nystagmus Type III observed after brisk head-move- 
ment can not be reproduced when turning slowly in the 
posture table, 


The practical clinical consequences of this investigation is 
i J { 
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that the most suitable way to perform the examination fo 
positional nystagmus is the fairly rapid turning of the patient 
in the different positions. When turning slowly into different 
positions transitory forms of positional nystagmus might be 
overlooked. This posture test corresponds on the whole to the 
old fashioned test on a couch. 


The investigation also stresses the value of recording 
nystagmus, thus making it possible to compare quantitatively 
and qualitatively nystagmus released under different test 
conditions. 


SUM MARY. 


The use of a posture table should facilitate the differentia- 
tion of the significance of head-movement and head-position 
in the release of positional nystagmus. An electrically driven 
posture table is described. With this it is possible to rotate 
the patient at a constant rate following initial subliminal 
acceleration. 


Experiments in an electric posture table, on patients with 
persistent and transitory positional forms of nystagmus, are 
described. Nystagmus was recorded instrumentally with the 
patient’s eyes closed. This precaution eliminates the source 
of error due to visual stimuli. In addition, nystagmus can 
be assessed both qualitatively and quantitatively, and com- 
parisons can be made between records obtained under dif- 
ferent test conditions. 


The investigation indicates that in persistent forms of 
positional nystagmus the position of the head is the deter- 
mining factor. In transitory and transitional forms, on the 
other hand, movements of the head also play a significant 
part in the releasing mechanism. 


To avoid overlooking cases with transitory forms of posi- 
tional nystagmus, the most suitable way to perform the 
standard posture-test, therefore, is to let the patient perform 
a fairly rapid turning from one position of the head to an- 
other. It corresponds on the whole to the old fashion of 
testing on a couch. 
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CORRECTION. 


In the paper “A Study of 500 Stapes Mobilizations,” by 
Victor Goodhill, M.D., and A. L. Holcomb, E.E., published 
in the July issue of THE LARYNGOSCOPE, the running heads 


should read “500 Mobilizations”. 


In Figure 8, in the blank space at the top should appear 
the words “Operative Failures and Early Closures”. 


On page 623 under caption 5: Antibiotics, third line the 
word “Mycostatin” should read “Nystatin”. 














CUPULOMETRY.*+ 


J. J. GROEN, M.PHIL., 
Utrecht, Netherlands. 


INTRODUCTION. 


The examination of the vestibular organs as initiated by 
Barany, Sr., and others, was founded on a wrong interpreta- 
tion of the function of the semicircular canal system. In 
those days (1905) the cupula would not reach farther than 
half-way to the roof of the ampulla (see Fig. 1-A). It is 
now known that this was due to a shrinking process caused 
by the chemical treatment and the preparation necessary 
for microscopic analysis. A cupula thus deformed, together 
with the endolymph, would provide a mechanism (Mach 
1875)° totally different from the cupula which reaches the 
roof of the ampulla and seals it (see Fig. 1-B). A shrunken 
cupula is totally passive with regard to the endolymph: an 
impulse will cause the endolymph to travel a short distance. 
During this displacement, the cupula will bend outward as 
a reed in the wind. The moment-the endolymph stops, the 
cupula raises its head and nothing of prolonged duration 
could be expected afterwards. Only during the displacement 
could any activity from the cupula-crista sensory structure 
be noticed, but it was known that there were after-phenomena, 
as, for instance, nystagmus and sensation of long duration. 
These could be explained only by supposing that a central 
process was responsible. Mechanically, nothing would prevent 
its giving two impulses of even and opposite sign in rapid suc- 
cession, because the endolymph would stop so quickly that 
the responses to each of the stimuli would not be affected by 
each other. 


The evaluation of the central processes started by these 


*Read at the meeting of the Sixth International Congress of Otolaryn- 
gology, Washington, D. C., May 5, 1957. 

+State University, Utrecht, Netherlands, Department of Otorhinolaryn- 
gology. Director: Prof. Dr. A. A. J. van Egmond. 

Editor's Note: This manuscript received in The Laryngoscope Office and 
accepted for publication May 29, 1957. 
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two counteracting stimuli was another matter, which was 
treated only in vague terms. Viewed from this standpoint, 
it was permissible for Barany to introduce his technique, 
which is still in use: the test subject is seated on a rotating 
chair, head inclined 30° forward. He is submitted to 10 
revolutions in 20 seconds, beginning with a quick start, fol- 
lowed by a sudden stop. The duration of the nystagmus is 
taken as a measure of the sensitivity of the semicircular 
system. On the average, 22 seconds is needed for the eyes 
to be at rest again; yet there is a large amount of scatter- 


a. b. 


Fig. 1-A. Cupula, shrunken by chemical treatment The endolymph 
will pass over it, causing it to bend sideward only during the flow. Short 
duration of cupula-crista activity. 

Fig. 1-B. Cupula in normal condition; bent sideward by an endolymph 
displacement, but taking over as soon as the endolymph stops The 
normal cupula will push the endolymph slowly back through the narrow 
canal, Long duration of cupula-crista activity 


ing, which has no immediate connection with difference in 
sensitivity between the test subjects. 


Steinhausen,"* 1932, discovered that the cupula in the 
living animal reaches to the roof of the ampulla, acting like 
a hermetically sealing swinging door with spring-like proper- 
ties. This produces a totally different picture, and con- 
sequently the technique of examination must be modified 
according to the mechanics of the real system; van Egmond 
et al. 1943. Suppose we repeat the experiment men- 
tioned above: the test subject is quickly started to rotate 





896 GROEN : CUPULOMETRY. 


with a constant speed. The endolymph, by its inertia, travels 
the same distance (almost) as in the former case; but now 
the difference is noticed: the cupula is jerked outward and 
starts to come back slowly, because it has to push the endo- 
lymph through the narrow canal. In the end, which may be 
as much as one minute (or even more) the cupula will have 
regained its equilibrium position; thus, there is a strict 
coupling of the cupula and endolymph. Only during the first 
stage (the jerk) is the cupula passive. As soon as the endo- 
lymph stops, because of the friction, the cupula takes over 
and drives it slowly back. If we allow the cupula only 20 
seconds to return to zero position, the second impulse, the 
stopping movement, will find the cupula still on its way back- 
wards. It will be jerked to the opposite direction from which 
it will start to reach zero position. The second stimulus 
interferes with the declining response to the first. 


Suppose we have two test subjects, who differ only as to 
the stiffness of their cupulae: one cupula, for instance, is 
two times stiffer than the other. Assuming the friction to 
be normal in both cases, decay constants of 10 and 20 seconds 
would be appropriate. Subjected to the same Bardany test, 
10 turns in 20 seconds, the test subject with the stiffer cupula 
would require 21 seconds after nystagmus and the other 
one, 36 seconds. 


There is of course a difference in duration, but this is 
not proportional. If one wishes to determine the properties 
of a canal system accurately, this system should be left alone 
until the cupula-deviation has subsided, which takes even 
more time than is necessary for crossing the threshold (see 
Fig. 2). This is done in “Cupulometry,” 1942; here the 
mechanics of the system have been taken into account. What- 
ever procedure of examination is used, it must have its basis 
in the mechanism, otherwise the interpretation of the meas- 
urements is doubtful. 


CUPULOMETRY. 


During the last fifteen years “Cupulometry” has been de- 
veloped and its usefulness has been demonstrated beyond 

















GROEN : CUPULOMETRY. 897 


any doubt (Hulk 1949).’ Based as it is on purely mechanical 
laws applied to a biological system, its mathematical sim- 
plicity on the one hand and its physiological complications 
on the other, should have found a happy symbiosis after so 
many years. Is this really true? Several times the mechan- 
ical aspect was obscured by inexplicable phenomena; it 


BARANY TEST 
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Fig. 2 Four test subjects having similar friction and moment of in- 
ertia of the endolymph, but differing as to the stiffness of their cupulae 
stiffness ratio 1/5:1/10:1/20:1/30 In this case, the weakest cupula (1/30) 
will give the longest after-reactions (sensation and nystagmus) If these 
four test subjects are submitted to the same turning test, the initial 
cupula deflections will be the same, but the return to equilibrium will 
be different, depending upon the stiffness They will need 5, 10, 20 and 
30 seconds respectively to pass the 1/e value and 12, 23, 47 and 70 seconds 
to cross the (identical) threshold The B4r4ny test provides the after- 
reaction of respectively 11, 21, 36 and 48 seconds duration In the whole 
range from stiff to infinitely weak cupulae there is a minimum atiffness 
beyond which the after-reaction to the B4rfny test will be shorter the 
weaker the cupula is. So there are two stiffness values corresponding 
to each duration of a B4ar&ny test. 


seemed that the mathematical laws, although quite true in 
themselves, could not be applied to a semicircular canal 
system. This conflict has led to a new approach to the 
problem of central inhibition. The mechanical point of view 
was saved by a narrow margin, and our concepts on the 
evaluation by the central nervous system of the signals ar- 
riving there from the peripheral organs have been broadened 
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and deepened. It is time to reconsider the basis of cupu- 
lometry to ascertain the validity of the mechanical foundation, 
so that we can build on it when we turn to the complications 
encountered in vestibular disorders. 


The Mechanical Basis: 


A semicircular canal system, together with the utricle, 
forms an endoylmph ring with a moment of inertia ©, which 
can be calculated from the anatomical data on the dimensions 
of the canal. The friction z of the endolymph in the canal 
can be calculated also, since its viscosity is known. 


The cupula, fitting closely in the ampulla, has spring-like 
properties. It keeps the endolymph ring in place but is devi- 
ated from its equilibrium position by any angular acceleration 
having components in the plane of that canal. Its stiffness 4 
cannot be calculated beforehand. Some experiments are 
needed for the determination of that constant. It would 
also be better to determine experimentally the other constants, 
because the anatomical data are likely to be distorted by 
histological procedures. 


The semicircular canal system with an inertia ring, a 


spring and friction, forms a well known’ mechanism called 
the damped torsion pendulum. 


To learn the properties of such a pendulum it should be 
oscillated and its period measured. Unfortunately, this can- 
not be done in the case of the cupula endolymph system be- 
cause the damping is so high that it will creep back to its 
equilibrium position. 


As the system will not show any free oscillations, we sub- 
mit it to forced oscillations, and by observing the phase dif- 
ference between force and cupula as a function of the fre- 
quency of the oscillation we may learn its latent natural 
period. If any oscillatory system is forced to vibrate in its 
natural period, there always will be a phase difference of 90° 
between the driving force and the resonating system, what- 
ever the damping may be. In the case of the cupula-endo- 
lymph system this could be used in the following manner: 
the test subject sits on a torsion-swing, which will oscillate 
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in a horizontal plane; the swing is started, and the test 
subject is asked to indicate the moment he thinks he reaches 
his “subjective” turning point. It seems that the average 
human test subject in favorable conditions will lead with his 
sensations of swinging, if the period of the swing is greater 
than 6 seconds. Below this value, his turning points will 
lag behind those of the swing. By approaching from either 
side, the frequency at which his sensation of swinging will 
exactly coincide with the real one can be determined; co- 
incidence means 90° phase lag. The moment the swing 
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Fig. 3 The frequency of nerve impulses as a function of time during 
a sinusoidal movement. T=18.4 sec; w=27/T=0.34 sec*; A=64°; wA 
18.5°/sec. Total response=9%.2 impulses/sec; sensitivity=0.50 impulses/de- 
gree; phase lead=13.5+2°. The turning points of the torsion swing aré 
marked by the broken vertical lines 


reaches its outer position, thus coming to a standstill during 
an infinitesimal time interval, the cupula, lagging 90° be- 
hind, will pass zero position, thus also causing a sensation 
of rest. In this way the average natural period of a series 
of favorable subjects was established to be about 6.3 seconds 
(van Egmond, l.c.)*. It has always been difficult to explain 
why the majority of so-called normal people will not respond 
adequately to this swing test: they either tend to lead perma- 
nently, or to give vague answers. 

If it were possible to determine the phase difference quan- 


titatively, all the properties of the cupula-endolymph pendu- 
lum system could be calculated. 
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This has been done with a test animal, the ray (Groen et al., 
1952)*° (see Figs. 3 and 4). Up to this time this was impos- 
sible with human test subjects; so, we had to rely on another 
test procedure to obtain the missing data. This can be real- 
ized in the so-called “clinical turning test’. The test subject 
is seated on a revolving chair. He is turned around with a 
constant angular velocity until he feels no rotation; this 
could have been obtained also by a subliminal acceleration. 
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Fig. 4. Phase difference (¥) of the impulse frequency (deviation of the 
cupula) in relation to the sinusoidal stimulus as a function of the logarithm 
of the ‘swing’ time (T). 


As soon as the test subject is in perfect equilibrium, he is 
suddenly stopped (within 2 seconds). The impulse momen- 
tum of the endolymph ring pushes the cupula into a deviated 
position; the friction in the canal determines how far the 
endolymph will be displaced. Afterwards the cupula will 
try to regain its equilibrium by pushing back the endolymph 
ring. This takes considerable time, and during this period 
of restoration the test subject will have a declining sensation 
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subject is submitted to a clinical turning test constant 


angular velocity of the chair before stopping is 40°/sec. Immedix« ely after 
the stop the test subject feels himself rotating with such precision that 
he can tell whenever he has completed a full circle (360°). By checking 


these moments 


on a stop watch, started at the moment of the stopping 


of the chair, the average subjective velocity can be computed for each 


subjective full 


circle. These values have been plotted here. It appears 


that the subjective and the mechanical angular velocity are about equal 


Not every test 


subject will show this equality Some give higher, but 


usually the subjective value is lower than the mechanical one 
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Fig. 6. The test subject is submitted to a clinical turning test with a 
constant angular velocity of 60°/sec. The nystagmus is recorded by the 
Schott procedure The test subject is in total darkness. The angular 
velocity of the eye during the slow phase of the nystagmus is computed 
from the recording. It appears that the angular velocity of the eye just 
after the stop is about. equal to the mechanical one. Usually an equality 
of only 80% is obtained. 


of turning round and a nystagmus, of which the angular 
velocity of the eye during a slow stroke is related to the 
cupula deviation (van Egmond et al., 1951)*. It appears 
that an equality of 80 per cent between administered angular 
velocity, subjective (see Fig. 5) and eye velocity (see Fig. 6) 
is attained immediately after the stopping (Ruding, 1953)", 
but the sensation and the eye velocity have a different rate 
of decay. This is a conflict. 


The return of the cupula and the associated phenomena, 
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the sensation and the nystagmus, provide us with a means of 
determining the sensitivity, or better, the overall response 
of the vestibular system. The method of the clinical turning 
test applied as described is called “Cupulometry”. Two curves 
relating the duration of the sensation and that of the nystag- 
mus as a function of the impulse administered, contain the 
information required: the threshold and the rate of decay 
(see Fig. 7); but the conflict in the different rates of decay 
in one test subject remains to be explained. The discrepancy 
is too great to be ignored; 4 8 seconds for the sensation 
and 16 seconds for the nystagmus. 
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We happened to try these experiments on a group of other- 
wise normal persons who had the same complaint; they all 
had “motion sickness” if submitted to a quasi-periodic change 
in vertical acceleration (deWit, 1953'*; also van Egmond 
et al., 1954°). This is, of course, a reaction initiated by the 
otolith system and not by the semicircular canals; but their 
apparent lack of control of the reactions on linear movements 
extends as well to those on rotations. This group gave an 
identical rate of decay for sensation as for nystagmus, i.e. 
t 20 seconds or more. 


The low decay constants for sensation in the normal subject 
must be attributed to the inhibitional tendencies in the central 
nervous system (Krijger, 1954)*. As sensation is easier 
reached by the inhibiting action of the efferent fibers than 
the nystagmus, the latter having more the properties of a 
reflex, the curtailing action of the inhibition is stronger in the 
former (Groen, 1956)°. 


The anatomical data provide us with a calculated -7-value 
of 27 sec". 


The natural period of 6.3 seconds teaches us that 4-—1 sec~*. 
so -7- calculated should be of the order of 25 seconds, which 
at last appears to be true; still we lacked the direct proof 
of the relation between phase difference and oscillation. 
It has been possible during the last months to establish this 
relation in our laboratory in some suitable test subjects, but 
not in all; Frederikse,‘ 1957. Again the difficulty of different 
behavior between test subjects mentioned before was en- 
countered. Those results which could be considered as re- 
liable and reproducible provide us with the data: 2 —1 sec™*, 
5 = 29 seconds"! and * =25 seconds; so, in principle, the 
mechanical foundation of cupulometry is firmly established. 


It has been said previously that the central nervous system 
tends to shorten the reactions to a non-physiological stimulus. 
This distortion is also present, but perhaps in a different way, 
when the test subject is submitted to an oscillation. During 
this test he is asked to observe on a screen the projection of 
a beam of light, which seems to move together with the 
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swing. The phase and the amplitude of the projector can be 
changed according to those of the swing. He is asked to 
manipulate two knobs (regulating phase difference and ampli- 
tude) until an exact coincidence between the image of the 
light and the feeling of the oscillating chair is attained. In 
this case there are a confusing number of interferences pos- 
sible, so it is surprising that there are some persons who 
provide reliable data. The central nervous system does not 
like to solve riddles; as soon as there are some conflicting 
informations it tends to give preference to the most reliable 
one and this choice may be different in normal persons. 
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TRANS-SEPTAL-SPHENOID PITUITARY SURGERY.* 
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San Francisco, Calif. 


The trans-septal-sphenoid approach to the pituitary gland 
was developed by Oscar Hirsch in 1910. His work in this 
field will remain a monument in medicine. 


INTRODUCTION. 


This study on trans-septal-sphenoid pituitary surgery has 
several purposes. One is to review, consolidate, and clarify 
the many facets of the subject. Such facets as, for example, 
the anatomy involved and the surgical technique are of ob- 
vious interest to the otolaryngologist, and known to him in 
varying degrees; other facets, such .as the histology of the 
pituitary and its tumors, the disturbed endocrinology result- 
ing from pituitary tumors, and the various tests for these 
disturbances, are less well known, yet important, and espe- 
cially deserve review and clarification. 


A second purpose is to present a considerable experience 
with this type of surgery. Case reports include a series of 
11 patients not previously reported in medical literature. 
In addition two techniques, which appear to be unique, are 
presented. One is the use of interstitial radon seeds, im- 
planted by a trans-sphenoid approach. The other is the use 
of an implanted plastic tube for permanent drainage of a 
cystic pituitary tumor. 


Third, the results of this series show that trans-septal- 
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sphenoid pituitary surgery characteristically carries a very 
low mortality rate, and little morbidity; also it can accom- 
plish some objectives unobtainable by the craniotomy ap- 
proach. These facts deserve wider dissemination, so that all 
otolaryngologists, and more particularly specialists in other 
fields, e.g., neurosurgeons, ophthalmologists, and endrocrinol- 
ogists, will be more aware of what can be accomplished in 
the field of otolaryngology. 
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Fig. 1. Cadaver specimen, horizontal section through head at roof of 
nose, seen from above, showing: (A) nasal fossae; (B) sphenoid sinuses 
with inter-sinus partition between them; and pointer indicating infundib- 
ulum or stalk of the pituitary gland projecting through the opening in 
the dural diaphragm covering the sella turcica. 


The historical aspects of this procedure have been described 
in great detail by Hirsch in his encyclopedic article in the 
A.M.A. Archives of Otolaryngology in 1952. It includes 130 
references. He cites how, at the turn of the century, intra- 
cranial approaches were first used, then various trans- 
sphenoidal approaches. These culminated in his trans-septal- 
sphenoidal approach.’ 


It is of interest that Cushing, combining a sublabial ap- 
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proach to the nasal septum devised by Halsted, used the 
trans-septal-sphenoid operation exclusively from 1910 to 1925, 
performing about 300 such pituitary operations.’ 


ANATOMY. 


Since the upper posterior skeleton of the nasal septum is 
the vomer bone, submucous resection carried to this area is 
a direct approach to the rostrum (L. a beak) of the sphenoid 


SCHEMATIC DIAGRAM OF THE PITUITARY 





1. Pars distalis 
2. Pars tuberalis Adeno- 
3. Pars intermedia hypophysis 


4. Neural lobe Neuro- 
5. Neural stalk Aypophysis 





Anterior Posterior 


bone. Removal of the rostrum provides an entrance into 
one or both sphenoid sinuses. Usually the intersinus parti- 
tion is off the midline, to one side or the other. Removal 
of it creates a single sinus cavity, with the bulging postero- 
superior wall representing the antero-inferior floor of the 
sella turcica (Turkish saddle). Removal of this wall exposes 
the intrasellar periosteum, investing the pituitary gland. 


Thus anatomically the trans-septal sphenoid approach to 
the pituitary is singularly direct. 


The bean-shaped pituitary (L. glairy mucus) gland or 
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hypophysis (G. an undergrowth), lies in the osseus saddle, 
the sella turcica of the cranial base, and is connected to the 
floor of the third ventricle by a stalk, the infundibulum (L. a 
funnel), about one cm. in length. It is invested by a layer 
of periosteum lining, the sella turcica, which is continuous 
with dura mater. The dura forms a cover over the upper 
portion of the pituitary, closing the opening of the sella. This 





Fig. 3. Central section of normal pituitary showing: (A) pars distalis: 
(B) pars intermedia with its colloid-containing follicles; and (C) neural 
lobe. (X 112.) 


cover or diaphragm of the sella has a central hole for the 
stalk (see Fig. 1). 


On each side of the sella turcica and pituitary is the cav- 
ernous venous sinus, including the invested IlIrd, IVth, oph- 
thalmic division of the Vth, and VIth cranial nerves. Above 
the pituitary, anterior to the stalk, is the optic chiasm. The 
optic tracts are to each side of the stalk. 


The pituitary has two primary divisions. Older termin- 
ology, still used, refers to the anterior and posterior lobes. 
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More descriptive physiologically are the terms adenohypo- 
physis, for the anterior lobe, and neurohypophysis, for the 
posterior lobe.* 


The adenohypophysis is derived from the mucosa of the 
primitive buccal cavity, by the evagination of Rathke’s pouch 
(craniopharyngeal duct). Thus it has the same anlage as 
have the teeth. The neurohypophysis is derived from the 
floor of the third ventricle. 


The adenohypophysis is made up of three subdivisions, 
the pars distalis (pars anterior or pars glandularis), pars 
tuberalis, and pars intermedia. The neurohypophysis has 
two parts, the neural lobe (pars nervosa), and the neural 





TABLE | (From Best and Taylor‘). 





7 Origin _ Primary Division Subdivisions 
From primitive Adenohypophysis 1. Pars distalis (pars 
buccal cavity (anterior lobe) anterior or pars 

glandularis. ) 
2. Pars tuberalis. 
3. Pars intermedia. 
From floor of Neurophypophysis 1. Neural lobe (pars 
third ventricle (posterior lobe) nervosa). 


2. Neural stalk. 


stalk. This nomenclature is summarized in Table I, and 
illustrated in Fig. 2. 


HISTOLOGY. 


Taking these subdivisions in the order listed in Table I, 
the pars distalis is made up of three types of cells: 1. Chromo- 
phobe (g. chroma, color, -+ phobos, fear) cells which are 
also known as chief cells, Gamma or reserve cells, small, 
with sparse, lightly staining, nongranular cytoplasm; and 
two types of chromophile (chroma, color, + philio, I love) 
cells. 2. Eosinophiles (acidophil or Alpha cells) ; and 3. baso- 
philes (Beta cells). The eosinophiles are small, granular, 
and stain readily with red acid eosin dyes. The basophile 
is the largest of these three cells, with relatively coarse 
cytoplasmic granules, and greater affinity for the basic dyes 
such as the blue hematoxylin (see Figs. 3-4). 
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It is believed that the secreting chromophile cells are de- 
rived from the non-secreting chromophobe cells. 


The pars distalis contains many vascular sinusoids. 


The pars tuberalis may be considered an extension of the 
pars distalis upward around the hypophyseal stalk, and 
has a similar histology. 





Fig. 4. Section of normal pars distalis (from Case No. 8) stained by 
the PAS technic (periodic acid Schiff) to distinguish the basophiles (arrow) 
by their granularity. (X 220.) 


The pars intermedia, about 1 per cent of the anterior lobe, 
is characterized by colloid-containing follicles and cysts. 


The neural lobe has five cellular components: 1. Neuroglia 
(g. neuron, nerve, + glia, glue), the supporting protoplasmic 
network of this nervous tissue; 2. Pituicytes, fusiform cells 
with several processes and brown pigment in their cyto- 
plasm; 3. Nerve fibers; 4. Hyaline bodies (of Herring) ; 
and 5. some basophile similar to those of the pars distalis, 
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some of which appear to degenerate and form large, round 
cells called oncocytes (g. onkos, tumor + kytos, cell). 


The neural stalk again may be considered an extension 
upward, of the neural lobe, forming the greater part of the 
hypophyseal stalk, and has a similar histology. 

PATHOLOGY : NEOPLASMS. 


Although pathological conditions of the pituitary are 
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‘ig. 5. Section of chromophobe adenoma from Case No. 5. (X 220.) 
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many,’ those of particular interest to the surgeon are the 
neoplasms. Of these, adenomas are the most common. They 
usually arise from the pars distalis, and correspond to its 
three cell-types. The chromophobe adenomas (see Fig. 5) 
occur three times as frequently as the chromophile (eosino- 
philic and basophilic adenomas) types® (see Figs. 6-7). As 
noted above, the neurohypophysis has some basophile cells, 
and, therefore, basophilic adenomas may arise from this part 
of the pituitary. 
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The microscopic appearance of these tumors is, of course, 
characterized by the predominance of the particular cell type 
in the tumor mass. There may be several cell types—a mixed 
cell adenoma. The adenomas may be cystic. 


The adenohypophysis derives from the stratified squamous 
epithelium of the primitive buccal cavity, just as do the teeth; 
therefore, a neoplasm histologically identical to the odonto- 





Fig. 6. Section of eosinophillic adenoma from Case No. 9. (X 112.) 


genic adamantinoma’ (ameloblastoma) may occur, called a 
craniopharyngioma, or Rathke’s pouch tumor. It is second 
in frequency to the adenomas in neoplasms of the pituitary, 
and reportedly represents as much as 4.3 per cent of all intra- 
cranial neoplasms. 


Microscopically the craniopharyngioma exhibits communi- 
cating strands of squamous epithelium, interspersed in a 
very loose stellate reticulum. That the craniopharyngioma 
and adamantinoma are identical is shown by the two micro- 
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photographs in Fig. 8. Craniopharyngiomas often show con- 
siderable calcification, which may be demonstrable on roent- 
genograms (see Fig. 19). 


Although no reference to such a phenomenon has been 
found, it seems entirely plausible that actual tooth structures 
could form in a craniopharyngeal duct tumor; therefore, 


us ete 





Fig. 7. Section of basophillic adenoma from Case No. 7. (X 112.) 


prediction is ventured that a tooth-bearing tumor or cyst 
(odontoma or dentigerous cyst) of the pituitary area will 
some day be reported. 


Many other neoplasms of the pituitary occur, including 
primary malignancies (see Fig. 9). Other tumors of this 


general area, e.g., chordomas and aneurysms, must be kept 
in mind. 


Tumors of the pituitary exert their effects on the patient 
in two ways: 1. by endocrine dysfunctions; and 2. by space- 








(A) Section of craniopharyngioma (from Case No. 5) showing 


Fig. 8. 
histologic similarity to (B) adamantinoma (from reference No. 7) 











916 HECK, ET AL.: TRANS-SEPTAL-SPHENOID SURG. 


occupying enlargement and pressure upon adjacent import- 
ant structures. 


ENDOCRINOLOGY. 


The adenohypophysis of the pituitary or “master” gland 
secretes a number of hormones, trophic (g. trophein, to 
nourish or nurture) in nature, effecting the development of 





Fig. 9. Section of malignant tumor of pituitary, type undetermined, from 
Case No. 2. (X 220.) 


other endocrines and thereby the individual. The following 
list includes those felt to be entities, and, in numbered paren- 
theses, those not yet definite: 


1. Somatotrophic (STH) (growth) hormone (secreted by 
the eosinophilic cells). 


2. Thyrotrophic hormone (TSH). 
3. Adrenocorticotrophic hormone (ACTH). 
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4. Luteinizing hormone 

5 oaieeees / j - Gonadotrophic hormones. 
5. Follicle stimulating hormone | 

6. Prolactin or lactogenic hormone. 

(7) Ketogenic hormone. 


(8) Insulin antagonizing or glycotrophic hormone. 


(9) Diabetogenic hormone. 





Fig. 10 Cadaver specimen, sagittal section through right nasal fossa, 
showing removal of rostrum of sphenoid by means of Sewall modification 
of Jansen-Middleton rongeur. Right nasal septal mucosa (A) has been 
folded down for purposes of demonstration; (B) pituitary; (C) sphenoid 
sinus; (D) nasal septum; and (E) external nose 


(10) Parathyrotrophic hormones. 
(11) Pancreatrophic hormone. 


Because of the diversity of these hormones, tumors and 
dysfunctions of the pituitary cause exceedingly varied pat- 
terns, difficult to classify. It would be nice to be able to 
place each case into a specific little niche, but this often can- 
not be done; however, certain fairly specific clinical types 
are recognized. 
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The chromophobe adenoma may present a clinical picture 
indicating a disorder of secretion of any of the above tabu- 
lated hormones; e.g., there may be impairment of growth. 
loss of libido, diabetes, etc. With compression of the neuro- 
hypophysis, and the important neural hypothalamico-hvpo- 
physeal tract* (hypophyseo-diencephalic system), there may 
be diabetes insipidus or other manifestation of hypothalamic 
dysfunction; e.g., Fréhlich’s syndrome. 





¢ 
+ 
* : 
t “=e 


Fig. 11. Cadaver specimen, sagittal section through right nasal fossa, 
showing enlargement of opening in anterior face of sphenoid by means of 
Hajek rongeur. 


The craniopharyngioma has similar endocrinological effects, 
the severity varying with the degree of impairment of the 
above tabulated hormones. The term “Simmonds’ disease” 
has been associated with severe lack of function of the adeno- 
hypophysis, the so-called hypophyseal cachexia. The hypo- 
physeal dwarf (Nanosomia — G. nanos, dwarf, + soma, body) 
pituitaria stops growing in childhood. 


The eosinophilic adenomas are often associated with acro- 
megaly (G. akron, extremity + megas, large) or Marie’s 
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syndrome. If the dystrophy due to the tumor becomes 
manifest before the closure of epiphyseal lines, there may be 
simply giantism, rather than the grotesque appearance of the 
acromegalic. 


Basophilic adenomas have long been associated with Cush- 
ing’s disease (pituitary basophilism). Although they are 





Fig. 12. Roentgenogram of Case No. 3 showing polyethylene plastic tube 
in place to drain cystic chromophobe adenoma The outlines of the tube 
can be seen perpendicular to the arrows. 


often concomitant, this syndrome appears to be primarily 
an adrenal cortex hyperplasia. A changed appearance of 
the basophiles often found in this condition has been termed 
Crooke’s hyaline change. As mentioned above, basophiles 
are present in the neurohypophysis as well as the adeno- 
hypophysis, so that the adenoma may arise from either part. 
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Fig. 13 Roentgenogram of Case No. 2 showing eight interstitial radon 
seeds in place in malignant tumor of pituitary. (For lateral view see 
Fig. 14.) 


Again the resultant clinical picture depends upon the hor- 
monal dystrophy. 


Similarly, malignant tumors of the pituitary present a 
varied endocrinological picture, with the addition of mani- 
festations of a malignant neoplasm as well as metastatic 
disease, if such is present. 


In recent years there has been much study of the relation- 
ship of neoplastic growth to endocrine functions. Mammary 
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Fig. 14 Roentgenogram of Case No. 2 showing eight interstitial radon 
seeds in place in malignant tumor of pituitary (For antero-posterior view 
see Fig. 13.) 


carcinoma and prostatic carcinoma have been of particular 
interest since the demonstration that their growth can be 
altered by changes in hormonal environment. Hypophysec- 
tomy has resulted in objective remissions in cases of breast 
carcinoma’’"' and prostatic cancer, and the administration 
of beef pituitary growth hormone appeared to accelerate 
the growth of the tumor in one case of mammary carcinoma.* 
These facts suggest that a pituitary hormone or hormones 
may be important in the growth of some tumors. 


EFFECTS OF EXPANDING TUMOR. 


The second pathological manifestation of pituitary tumors 
is that of a locally expanding tumor in the sella turcica, tak- 
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Fig. 15. Visual field charts of Case No. 3 I. Original examination in 
1937; Il. Examination in 1939 following first course of external irradiation 
at time of maximum visual improvement See Figs. 16. 17, and 18 for sub- 
sequent visual field examinations. 
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ing up intracranial space. The increased intracranial pres- 
sure may cause pressure headaches. Many important adjacent 
structures may be compressed, such as the optic tracts and 
optic chiasm, the brain stem with its vital centers, and the 
cerebrospinal fluid circulation system. 


DIAGNOSIS. 


The symptoms most commonly complained of are head- 
ache, a steady, pressure-type, and visual disturbances. The 
acromegalic may first note the skeletal changes, but often the 
lethargy, loss of libido and amnestic—confabulatory syn- 
drome” are the disturbing factors to the patient and his 
family. Amenorrhea may be the chief complaint. Mani- 
festations of diabetes mellitus, or diabetes insipidus, may be 
the presenting symptoms. One patient had convulsive 
seizures. 


On examination of the eyes, the classical finding in pitui- 
tary tumor cases is a bitemporal hemianopsia (hemi, half + 
an-, priv., + opsis, vision) on visual field examination (see 
Fig. 15). The tumor as it grows, compresses the optic chiasm, 
containing the decussating fibers to the medial parts of the 
retinas; the resultant impairment of these fibers causes a 
loss of vision of the outer (temporal) visual fields. In re- 
cent study by Chamlin, et al., of 156 cases of pituitary adeno- 
mas and craniopharyngiomas, 86 per cent showed bitemporal 
hemianopsia.** Their series included 18 craniopharyngiomas, 
all of which showed bitemporal hemianopsia, as did 96 per 
cent of their 109 chromophobe adenomas. Some optic 
atrophy, as indicated by disc pallor, was present in 50 per 
cent of their cases, impaired visual acuity in 32 per cent, 
and extraocular muscle palsies in 5 per cent. 


Neurological examination may reveal such extraocular 
muscle palsies, indicative of impairment of the IIIrd, [Vth 
or VIth cranial nerves, and the optic nerve impairment (N. 
II). There may be increased intracranial pressure. An 
intracranial bruit may be heard on auscultation. Negative 
neurological findings may be very important in ruling out 
other intracranial tumors. 
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Fig. 16. Visual field charts of Case No. 3 Ill. Examination in 1945 
when vision suddenly worse; IV. Examination in 1946 one month prior to 
trans-frontal operation See Fig. 15 for preceding visual field examina- 
tions, and Figs. 17 and 18 for subsequent examinations 
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Due to fixation of a crico-arytenoid joint, stretching of a 
vocal cord by the enlarged laryngeal box, or stretching of a 
recurrent laryngeal nerve, the acromegalic may have a fixed 
vocal cord(s).™ 


The endocrine status of the patient may be evaluated by 
comparison of his or her growth factors with standard 
growth-curve charts, and by laboratory tests which evaluate 
the function of the three major “target glands” of the adeno- 
hypophysis."® These “targets” include the gonads, the thy- 
roid, and the adrenals. In addition, disease of the neuro- 
hypophysis may be present, indicated by symptoms of dia- 
betes insipidus. 


Gonadal function is clinically reflected by the menstrual 
history and libido. The role of the pituitary can be more 
directly evaluated by determining the pituitary gonadotrophin 
titer in the urine. To do this the urine is collected for 24 
hours. The hormone-containing fraction is extracted and 
concentrated, and assayed in the immature mouse. One 
“mouse uterine unit” of pituitary gonadotrophin equals the 
amount of hormone required to stimulate sufficient estrogen 
to double the weight of the mouse uterus. Normal adult 
values are 5-50 m.u.u./24 hr. Unfortunately, there are no 
simple, practical assay methods for estrogens and androgens. 


As for the thyroid, there is no direct biological test for 
the thyroid stimulating hormone (TSH) as yet available. 
There are, however, several tests of spontaneous functions 
of the thyroid. The basal metabolic rate (BMR), of course, 
falls as thyroid function decreases; conversely the blood 
cholesterol rises as thyroid function decreases (normal 113- 
230 mgm./ml. plasma cholesterol). An index of the circulat- 
ing thyroxin is the amount of serum protein bound iodine 
(PBI). Normal is 5-8 micrograms/100 ml. This will de- 
crease in quantity with decreased TSH. Care must be taken 
to be sure the patient is not on iodine therapy, or has taken 
other extraneous iodine (¢.g., in the course of some roent- 
genographic study). In addition, the uptake of radioactive 
iodine, I°**, will be impaired if advanced pituitary disease 
has reduced the thyroid function. The normal uptake is 
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Fig. 17 Visual field charts of Case No. 3: V. Examination in 1946 one 
month after trans-frontal operation; VI. Examination in 1952 one month 
before trans-septal-sphenoid surgery See Figs. 15 and 16 for preceding 
visual field examinations, and Fig. 18 for subsequent examinations. 
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15-40 per cent in 24 hours. To determine whether an im- 
paired uptake is actually due to a pituitary deficiency, and 
not to a primary thyroid disorder, thyroid stimulating hor- 
mone (TSH) may be injected as a test. If 10 units is given 
daily for two days the I’ uptake will usually be doubled, 
given a thyroid gland capable of responding. 


Adrenal function may be checked by a number of tests. 
One such is the water test (Robinson-Power-Kepler). In 
the absence of compounds E (Cortisone) and F (hydrocorti- 
sone) the kidneys are unable to excrete a water load; there- 
fore, if a patient is given one-and-a-half quarts of water, an 
output of 1200 ml. in the next five hours will indicate adequate 
corticoids; under 800 ml. output indicates a deficiency. The 
blood electrolytes such as sodium (normal serum Na 135-142 
mEq./L.) and potassium (normal 4-5 mEq./L.) may be pres- 
ent in abnormal concentration with adrenal disease; they 
are usually normal in patients with pituitary disease. 


The sine que non of adrenal studies is the determination 
of the adrenal steroid metabolites in the urine. These in- 
clude the 17 ketosteroids (normal for women 5-18 mgm./24 
hrs.; for men 10-23 mgm./24 hrs., 30 per cent of which is 
from the male gonads), 17 hydroxycorticoids (11 oxysteroids) 
(normal for women 4-9 mgm./24 hrs.; for nen 4-11 mgm./24 
hrs.), and recently aldosterone. The latter appears to be 
independent of control by the adenohypophysis; therefore it 
is normal in patients with pituitary disease."° The former 
two, however, precursors of compounds E and F, fall to low 
levels with decreased adrenocorticotrophic hormone (ACTH). 


The response to ACTH may be used to distinguish between 
pituitary lack or adrenal insufficiency. One test is to give 
an infusion of 25 units of ACTH over a course of 6 to 8 
hours; if the adrenals are functioning normally there will 
be a marked rise in 17 ketosteroids (usually doubles) and 17 
hydroxycorticoids (usually triples), while the eosinophiles 
disappear from the circulating blood. Or ACTH gel may 
be given, 40 units twice daily for two days, as the stimulus. 
If there is long-standing pituitary disease present, these 
responses may be delayed in appearance.” 
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Diabetes insipidus, indicative of dysfunction of the neuro- 
hypophysis, is manifested by a fluid intake of over 5-6 L./24 
hours, and an output of an equal volume of urine of fixed, 
low specific gravity. 


On roentgenological examination the ballooned sella turcica 
is typical of the pituitary tumor. The antero-inferior wall, 





Fig. 19. Preoperative roentgenogram of Case No. 5 showing calcification 
in craniopharyngioma to be high above sella turcica (See Fig. 20 for post- 
operative roentgenogram.) 


the postero-superior wall of the sphenoid sinus, may actual- 
ly be destroyed. Calcium deposits, intra- or suprasellar, 
may be demonstrated, characteristic of craniopharyngioma. 
Although the anterior and posterior clinoid processes may be 
eroded by an adenoma, with carcinoma there may be wide- 
spread bone destruction, with obliteration of the foramina 
ovale and spinosum on the basal skull views. 
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Fig. 20. Postoperative roentgenogram of Case No. 5 showing calcified 
area in craniopharyngioma has dropped markedly and is now in sella 
turcica area, indicating that extensive subtotal removal of tumor has been 
accomplished (See Fig. 19 for preoperative roentgenogram.) 


Special studies may be required, such as ventriculograms 
and arteriograms. The latter particularly may demonstrate 
the presence of an aneurysm or arteriovenous fistula, and 
should be done before any surgery is attempted if there is 
any question of the diagnosis. 


HORMONE MANAGEMENT. 


As experience with pituitary surgery and hypophysectomy 
increases, it is increasingly apparent that subtotal and total 
removal or destruction of the “master gland” is not as dis- 
turbing to the patient as once supposed. Required steroid 
therapy and other replacement therapy is surprisingly little. 
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Generally Cortisone (compound E, or one of the newer 
equivalents, hydroxycortisone (compound F), prednisone 
(Delta Cortisone) or prednisolone (Delta hydrocortisone) is 
given pre-operatively, e.g., Cortisone 50 mgm. I.M. every four 
hours for 2 to 6 doses, and continued postoperatively until 
oral therapy can be given. This dosage is gradually tapered 
to a maintenance dose of 25 mgm. once or twice daily. 


Thyroid deficiency, with symptoms of myxedema, usually 
does not appear, if at all, until four to eight weeks post- 
operatively. Replacement is readily attained by 60-120 mgm. 
dessicated thyroid daily. 


The polyuria of diabetes insipidus may be controlled by 
nasal insufflations of posterior pituitary powder two or 
three times daily, or by Pitressin®, I1.M. 


Appropriate sex hormones may also be indicated, e.g., estro- 
gens or androgens. 


ANESTHESIA. 


For obvious reasons a general anesthesia is required in 
children in order to accomplish a trans-septal-sphenoid pitui- 
tary operation. Care should be taken to have an endo- 
tracheal tube in place, preferably with an inflatable cuff, 
and in addition, a hypopharyngeal wet gauze pack should 
be placed, to prevent blood going down the patulous esopha- 
gus into the stomach, causing postoperative nausea and vomit- 
ing. 


In adults topical and local anesthesia is much more satis- 
factory. A sedative is given the night before surgery. Mod- 
erately heavy premedication of a barbiturate, morphine sul- 
phate and scopolamine hydrobromide is given pre-operatively, 
the dosages varying with the weight and apprehension of 
the patient. The patient’s face is prepared and draped asep- 
tically. After spraying the nasal fossae with a vasocon- 
strictor, e.g., 1 per cent ephedrine, cotton pledgets moistened, 
but not dripping, with a solution of equal parts of 10 per cent 
cocaine and 1:1000 epinephrine HC1 are placed in each nasal 
fossae. Usually three pledgets are used in each side. After 
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placing these, six more pledgets are similarly prepared. Then 
the first set of pledgets are removed. Usually now the space 
within the nose is seen to be markedly increased. The second 
set of pledgets can then be much more strategically placed, 
especially back against the face of the sphenoid. 


After removal of the second set of cotton pledgets, a 
standard local anesthetic such as 1 per cent procaine or 
lidocaine HCl (Xylocaine®) is injected, starting at the face 
of the sphenoid subperiosteally, using a long needle, then 
forward on the septum subperiosteally and subperichondral- 
ly, not only for greater anesthesia but also to elevate the 
mucosa hydraulically from the sphenoid and septum, to aid 
the mechanical elevation of the operation. 


TECHNIQUE. 


When using the customary topical and local anesthesia, it 
is usually found easiest to operate with the patient in a semi- 
sitting position. The head mirror provides the best illumin- 
ation, permitting co-axial vision within the reflected beam, 
through the keyhole-like nostril into the nasal fossae and 
far back into the depth of the operative field. Use of a 
high-watt bulb (e.g. 100 watts) as the source of the light 
gives brilliant illumination. Headlights of various kinds can 
and have been used, but the factor of a parallax always must 
be overcome. 


Having completed the anesthesia, a submucous resection 
of the nasal septum (SMR) is performed. If the septum 
has a deviation, a routine anterior incision may be used, thus 
incidentally straightening the patient’s septum in the course 
of the operation. If the septum is straight, the incision can 
be conveniently made about half way back in the nose, pref- 
erably on the left side of the septum for the right-handed 
operator. The septal mucosa posterior to the incision is 
then elevated from the septal skeleton, back to the rostum 
of the sphenoid. A mistake the novice makes is to elevate 
the mucosa only enough to make a small tunnel. Instead, 
it is most important to elevate the entire septal mucosa 
posterior to the incision, and its reflections onto the roof 
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and floor of the nasal fossa. Thus the entire flap can be 
pushed laterally, against the lateral wall of the nose. After 
breaking through the septal skeleton the opposite septal 
mucosa is similarly elevated and the exposed septal skeleton 
removed, as in the routine SMR. Complete elevation of the 
mucosal flaps posteriorly, from the face of the sphenoid, can- 
not be stressed too much. Thus they are both pushed to the 
respective lateral walls, and, since the bony septal skeleton 
has been removed, an “envelope,” or tunnel, as wide as the 
combined nasal fossae gives excellent exposure of the face of 
the sphenoid. 


This elevated mucosa contains the many nasal mucosal 
blood vessels; therefore if it is not torn, no bleeding occurs, 
and the operation becomes practically bloodless. Care not to 
tear the mucosa is especially important on the face of the 
sphenoid, where the large septal branch from the spheno- 
palatine artery crosses to reach the septum. 


These steps in the back of the nose are facilitated by use 
of a long bladed nasal speculum. 


Removal of the bony rostrum is accomplished by using a 
Sewall modification of the Jansen-Middleton rongeur (see 
Fig. 10). This opens one or both of the sphenoid sinuses, 
depending upon the position of the intersinus partition of 
the sphenoid. Usually the partition is off to one side of the 
midline, and at first only one sphenoid sinus is entered. As 
the opening is enlarged, by means of Hajek and Kerrison 
rongeurs, both cavities are entered (see Fig. 11). This open- 
ing in the face of the sphenoid can usually be made to the 
size of a nickel (21 mm.). The intersinus partition and its 
mucosa is then excised, using ring punches and such instru- 
ments as the Wilde cup nasal forceps. The two sphenoid 
sinuses are thus made into one large cavity. 


The mucosa of the sloping, rounded posterior wall of this 
cavity is then incised in an upside-down U pattern, and this 
flap of mucosa folded downward by its inferior pedicle- 
hinge on the floor of the cavity for later use. This flap may 
have two parts, if the intersinus partition happened to be 
in the midline before it was removed. 
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Initial opening through the bony posterior wall, into the 
sella turcica, is made by rotating a long narrow gouge man- 
ually, like a dental drill. Other instruments have also been 
used. This exposes the sellar periosteum (dura). The open- 
ing is then enlarged by means of the Hajek and Kerrison 
rongeurs. Usually this opening can be made to the size of a 
dime (18 mm.). 


The preceding step may be entirely unnecessary if a pitui- 
tary tumor is present which has broken through the posterior 
wall, from the sella into the sphenoid. If the bony wall was 
intact, its removal has accomplished decompression of the 
tumor. 


The distance from the nostril to the sella, usually 9.5 cm., 
is then measured and recorded for later use. 


A long aspiration needle can then be inserted into the 
tumor, to check whether it is cystic. 


Biopsy can be taken by means of a cup forceps, biting di- 
rectly into the encapsulating periosteum-dura. Subtotal re- 
moval of the tumor may be carried out. If the operation is 
not for pituitary tumor, but rather for hypophysectomy, it 
can be accomplished. 


If a cystic tumor is encountered, it can be opened and 
drained. Then the previously described U-shaped mucosal 
flap can be reflected into the cyst cavity, in an attempt to 
create permanent drainage. In addition, a piece of plastic 
tubing may be placed with one end in the cyst, the other end 
supported by the floor of the sphenoid sinus (see Fig. 12). 
(A search of the medical literature did not reveal any previous 
record of this latter step). 


The nasal mucosa is then replaced, and held in place by 
packing, such as vaseline gauze. This is removed about 48 
hours postoperatively. 


Usually adult patients, done under topical and local an- 
esthesia, are up and about postoperatively the day of surgery. 
Prophylactic antibiotic therapy is given for five days. 


On examination of the healed interior of the nose no ab- 

















HECK, ET AL.: TRANS-SEPTAL-SPHENOID SURG. 935 


normality can be detected unless pressure on the septum or 
face of the sphenoid reveals the flexibility of the mucosa. 


Hirsch has stressed the use of postoperative irradiation 
by means of locally applied radium to prevent regrowth of 
remaining tumor and possibly achieve its shrinkage.** Actu- 
ally interstitial radiation may be achieved by the insertion 
of radon seeds, by means of long needle carriers, into the 
remaining tumor (see Figs. 13-14). (Again, a search of the 
medical literature did not reveal any previous record of this 
technique.) This may be done anytime after the mucosa has 
healed (e.g. 10 days postoperatively). Topical anesthesia 
is again used to anesthetize the nasal fossae (after prepara- 
tion and draping of the patient’s face), not only for the an- 
esthesia but also to reduce the nasal congestion to permit 
good exposure of the interior of the nose. The radon carrier 
needles are inserted directly through the intact mucosa of 
the face of the sphenoid, into the tumor. This is possible 
because the bony skeleton is now absent from the nickel- 
size area in the face of the sphenoid, and the dime-size open- 
ing in the backwall of the sphenoid. The previously noted 
distance from nostril to tumor is used to determine how far 
into the tumor a seed is being placed. By directing the needle 
carriers—sometimes even from one nasal fossa, through the 
sphenoid cavity, to the opposite side of the tumor—the seeds 
are distributed in the tumor. It is helpful to have an ob- 
server behind the patient, and one beside the patient, to help 
site the direction of the needle carriers. This technique is 
illustrated in a motion picture describing the trans-septal- 
sphenoid operation, by Heck and McNaught.” Radioactive 
cobalt has also been used interstitially.*° 


INDICATIONS. 


The principle indications for the trans-septal-sphenoid 
operation are: 1. Rapidly-progressing loss of vision; 2. in- 
capacitating head pressure symptoms; 3. hypophysectomy 
for palliation of hormone-labile carcinoma, e.g., mammary or 
prostatic carcinoma; 4. convulsive seizures due to focal ir- 


ritation; 5. amennorhea; 6. need for local application or 
interstitial radiation (e.g. maximal external irradiation al- 
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ready given); 7. for diagnostic biopsy; and 8. inability to 
tolerate craniotomy, or refusal to permit it. 


OBJECTIVES. 


Many objectives may be attained by this operation. They 
include: 


1. Decompression (permanent). 


2. Cyst drainage (permanent). 


> 


8. Diagnostic biopsy. 


/ 


4. Subtotal removal of tumor. 
5. Local irradiation, applied or interstitial. 
6. Hypophysectomy. 


It should be emphasized that, unlike the decompression 
obtained by the craniotomy approach, the decompression ac- 
complished by the trans-septal-sphenoid approach can be a 
permanent one. Closure of the craniotomy restores the solid 
bony box containing the tumor; upon its regrowth and ex- 
pansion the same situation exists as before the operation. 
With the trans-septal-sphenoid approach; however, the tumor, 
as it regrows and expands, can bulge downward into the 
sphenoid cavity, and even push the flexible mucosa (across 
the face of the sphenoid) ahead of it to expand into the naso- 
pharynx. 


Similarly, the cyst drainage may be permanent, the cyst 
fluid spilling into the sphenoid cavity, then through the 
tiny sphenoid ostiae in the nasal mucosa into the nasopharynx, 
to be swallowed. A plastic tube drain may be implanted to 
keep the cyst open. 


CASE REPORTS. 


The present Stanford Otorhinolaryngology Division series 
of trans-septal-sphenoid pituitary operations consists of elev- 
en cases. It is of interest, however, that as long ago as 1915 
Sewall, then head of this Division, reported on a case done 
by this method.*' Two of our eleven patients were reoperated, 
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one of whom had implantation of interstitial irradiation, 
and three others had interstitial irradiation through the in- 
tact mucosa, making a total of 16 operative procedures. 


Case 1. D.B., male, age 22, was operated on Sept. 22, 1950, by the 
trans-septal-sphenoid approach, indicated as a diagnostic procedure. He 
had a left temporal visual field defect, and diabetes insipidus. Roent- 
genograms showed an enlarged sella. Upon exposure of the sellar 
periosteum, the sellar contents was needled in three places to determine 
whether a cystic pituitary lesion was present. No cyst was encountered 
by the aspirating needle. Neurosurgical consultation in the operating 
room advised against biopsy. Postoperative course was uneventful; he 
was dismissed from the hospital, ambulatory, on the second postoperative 
day. Eight months later the patient died, and autopsy revealed an 
ectopic pinealoma of the floor of the third ventricle. 


Case 2. O.C., male, age 37 at the time of surgery in 1952, had a 
history of meningovascular syphilis treated with Neoarsphenamine*, 
and of a cerebro-vascular accident in 1941, which left him with some 
residual right hemiparesis. In January, 1952, his chief complaint was 
head pain described as a sensation of pressure. Skull roentgenograms 
revealed marked destruction of the body and sella of the sphenoid. Eye 
examination revealed a left central scotoma (G. skotoma, darkness) and 
vision in the right eye of 20/67, left 20/167. Right carotid arteriograms 
on Jan. 16, 1952, were normal. Blood and spinal! fluid Wasserman were 
negative; B.M.R. was minus 25.2 per cent; 17 ketosteroids excretion 
was 7.6 mgm./24 hrs. (normal 10-23 mgm./24 hrs.). 


A trans-septal-sphenoid operation was performed on Feb. 2, 1952, and 
biopsy revealed a malignant tumor of the anterior pituitary (see Fig. 9). 
Except for a right sixth cranial nerve palsy postoperatively, the post- 
operative course was uneventful. The patient was up and about on 
Feb. 5, 1952, and left the hospital on the seventh postoperative day. On 
March 7, 1952, he returned, and eight 1 millicurie radon seeds were 
placed into the malignant tumor in the pattern of the corners of a cube 
(see Figs. 13-14). This interstitial radiation gave a calculated dose of 
3,000r. (Welsh,” using radium, advised a maximum of 1000 mgm. 
hours.) He then received, in addition, a course of external irradiation, 
in his home community, sufficient to cause epilation. Later there was 
regrowth of his hair. Thereafter he was remarkably well until January, 
1955, when he developed a transient cerebrospinal fluid rhinorrhea. This 
fluid contained “sugar” reducing substance of 77 mgm. per cent. The 
rhinorrhea stopped spontaneously three months later. At that time 
also, surprisingly enough, his visual fields were found to be intact, 
without scotomata, and vision in the right eye 20/30, left 20/30. Labora- 
tory tests in July, 1955, included 17 ketosteroid excretion of 6 mgm./24 
hrs., 17 hydroxycorticoids of 1 mgm./24 hrs., (normal 4-11 mgm./24 hrs.), 
sodium 144 mgm./100 ml. (normal 330 mgm./100 ml.) and potassium 
43 mgm./100 ml. (normal 16-22 mgm./100 ml.). He also complained of 
impotence. Because this suggested panhypopituitarism he was started 
on a regimen of methyl testosterone 10 mgm., bid. 


He is alive and active, with this substitution therapy, four and one-half 
years postoperatively. 


Case 3. Y.D., male, age 46, when operated upon in 1952, first complained 
of impaired vision in 1937. At that time he was found to have a bitemporal 
hemianopsia, (Figs. 15, 1€, 17, and 18 show this and subsequent visual 
field charts of this patient) ; vision 5/200 right, 15/200 left, with a marked- 


*Registered trademark. 
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ly enlarged sella on roentgenogram; therefore, he received a course of 
external X-ray to the pituitary tumor of 2800r. In August, 1937, his 
right visual field was larger, but the left more constricted. He did not 
return for follow-up as often as was desired. In 1945 he received an 
additional 1560r. of external X-ray, and neurosurgery was advised. On 
June 20, 1946, a right frontal craniotomy was performed with subtotal 
removal of a bluish, walnut-sized cystic chromophobe adenoma. He was 
heard from occasionally during the next few years, complaining only 
of absence of libido and impaired vision. When seen in the spring of 
1952, however, the patient was almost blind. He had only a tiny visual 
field in the left eye, and not even light preception in the right. He 
carried a white cane for guidance. 


A thorough preoperative endocrine work-up was done, including the 
demonstration of subnormal urinary gonadotropins. The Stanford Tumor 
Board advised trans-septal-sphenoid pituitary surgery to decompress the 
cystic tumor and, if possible, establish permanent drainage of the cyst. 
He was operated on April 15, 1952, and a polyethylene plastic tube placed 
to permanently drain the cystic tumor (see Fig. 12). The patient was 
discharged from the hospital two days later, after removal of the nasal 
packing. One week postoperatively he already commented on improved 
vision. Three months postoperatively he was found to have an im- 
proved visual field in the left eye and light perception in the right. Now, 
four years postoperatively, he returns for checkups, having discarded 
the white cane and reads the newspaper while in the waiting room. 

Case 4. B.E., male, age 46, at the time of surgery, had been having 
seizures since 1948, only partially controlled by Dilantin*. Although 
there was no visual field loss demonstrable in 1948, the sella turcica 
was enlarged and eroded on roentgenological examination. It was felt 
at that time, however, as noted in his chart, that whatever was causing 
the marked erosion could not be helped surgically. Ventriculogram 
studies were done July 30, 1951. A year later, on June 17, 1952, after a 
thorough endocrinological study had shown a status of endocrine balance, 
a trans-septal-sphenoid decompression was performed. A _ polyethylene 
tube drain was placed into the cystic chromophobe adenoma (see Fig. 5). 
Preoperatively he had been somewhat lethargic, and this persisted post- 
operatively; his seizures were markedly less. frequent, requiring much 
less drug therapy. Otherwise he was generally well when last seen on 
Jan. 9, 1954. 


Case 5. R.S., a little boy age 7, when first operated upon by us in 
1953, had begun to complain of headaches when four years of age. With 
this he developed a weakness of the left side of his face, became too 
weak to walk, and his left eye turned outward and became fixed 
(exotropia -G. exo, outward, + trope, turn), with a dilated pupil. Roent- 
genograms at another hospital, including ventriculograms, revealed a 
large calcium containing tumor of the pituitary area, a craniopharyn- 
gioma. External irradiation, 4000r. was given to the area. Thereafter 
he became stronger for a while, but then the headaches returned, and 
the left eye became blind. 


In March of 1953 ventriculograms were repeated, and on March 19, 
1953, his first trans-septal-sphenoid pituitary operation was performed, 
under general anesthesia, using an endotracheal tube and a hypopharyn- 
geal pack. A large quantity of the cystic tumor was removed, a quantity 
of tissue about equivalent to the size of a hen’s egg. Microscopically it 
was a typical craniopharyngioma (see Fig. 8). A plastic tube drain 
was left in place. He was ambulatory on the day after surgery. Post- 
operative roentgenograms showed a marked drop of the calcified areas, 





*Registered trademark. 
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previously above the sella (see Fig. 19), into the sella (see Fig. 20), 
serving as an index of how much tumor had been removed. Thereafter 
he was weil enough to attend school regularly. 


Seven months later he again began having severe headaches, and 
roentgenograms showed the tumor had regrown to its original size, the 
calcium deposits being again raised out of the sella. On Oct. 28, 1953, 
a second subtotal removal was performed, by the trans-septal-sphenoid 
approach. The septal mucosal flaps were surprisingly easy to separate, 
and the operation was easier than the primary procedure. The plastic 
tube drain was removed, and a metal clip placed as a marker for roent- 
genograms. One week later 10 one millicurie radon seeds were inserted 
into the tumor as interstitial irradiation. Even though craniopharyn- 
giomas do not respond to irradiation, the fact that he had improved 
years before after external irradiation prompted the use of these seeds. 
He again returned to school. About ten months later he began having 
nosebleeds. The tumor was growing down into and filling the naso 
pharynx. He received an additional 1100r. of external irradiation, and 
this apparently caused enough fibrosis to stop the bleeding. In the hope 
that a more curative result might be obtained, some experimental tumor 
chemotherapy was tried, but the drugs merely created a severe anemia 
problem. 


In May, 1955, the tumor became so large as to fill the nasopharynx 
and right nasal fossa, pushing the flexible nasal septum to the left 
Subtotal removal was again accomplished, this time by a right Caldwell- 
Luc approach, removing the tumor and right lateral wall of the nose in 
a fashion sometimes used for juvenile fibromas.” A Fox post-nasal 
balloon was used as packing in the nasopharynx. 


It was felt that the trans-septal-sphenoid operations had provided a 
means of permanent decompression of the tumor. It could expand into 
the nasopharynx, where relatively little harm is done, rather than 
intracranially, where great damage and death would ensue. One year 
later, in May, 1956, the tumor had again reexpanded, even presenting 
in the right nasal vestibule; therefore, the fourth subtotal removal was 
performed, the operation this time by a trans-palatal approach. 


Although theoretically such subtotal removal can be continued in- 
definitely, yet it is hoped that this child’s tumor may spontaneously 
“burn itself out”. Meanwhile his parents are grateful for the excellent 
palliation he gets from surgery. He is again in school. He happens to 
have a twin brother, who is much larger than the patient, demonstrating 
the lack of growth hormone in the patient. 


Case 6. M.C., female, age 53, had acromegaly with diabetes and 
marked retinitis. Because of severe pressure headaches a trans-septal- 
sphenoid decompression of her chromophobe adenoma was performed on 
March 26, 1953. She left the hospital one week later, ambulatory. A 
month later she felt much improved, and was able to do her own urin- 
alyses, something she could not do preoperatively. 


Seven months later pressure symptoms recurred. It was planned to 
use interstitial irradiation. At surgery, however, it was found that the 
bone had completely grown across the face of the sphenoid under the 
mucosa, closing the operative dehiscence; therefore, it was necessary 
to repeat the operation, and then insert the six radon seeds. This 
regrowth of bone was unique, perhaps associated with her acromegaly. 


Now three years postoperatively she is alive, but remains in a hospital, 
on a regimen of multiple replacement drugs. 


Case 7. G.F., female, age 31, complained of amenorrhea and head- 
ache, and was referred from her home in Alaska when roentgenograms 
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revealed a greatly enlarged sella. No abnormalities were found on exam- 
ination of the eyes. After endocrinological studies were made, a trans 
septal-sphenoid pituitary operation was performed on July 17, 1953, the 
biopsy showing a basophillic adenoma (see Fig. 7). Two weeks later 
six radon seeds were placed into the tumor at a second operation. Three 
years postoperatively she still has amenorrhea, but feels fine, and has 
lost 30 pounds of excess weight. She now has a right altitudinal hem- 
ianopia, and may require further treatment in the future. 


Case 8. C.M., female, age 55, had had a hysterectomy and oophorectomy 
in 1945 at 47 years of age. She developed a carcinoma of the right 
breast two years later (1947), for which she received X-ray therapy. 
The following year, 1948, she had a right radical mastectomy, in which 
17 of 17 regional nodes were found to contain metastases. In 1952 her 
vocal cords became fixed in the adducted position, requiring tracheotomy. 
Additional X-ray therapy was given in 1953, and she also received 
testosterone. By September, 1953, she was very ill, with advanced 
mammary carcinoma uncontrolled locally and with disseminate metas- 
tases. Roentgenograms showed a normal sella turcica. The Stanford 
Tumor Board felt that hypophysectomy might give some palliation. 
Although the patient was told she might not survive the operation, she 
agreed to it. On September 14, 1953, she was taken to the operating 
room, unconscious and obviously moribund. Although death was im- 
minent, the hypophysectomy was performed, using the trans-septal- 
sphenoid approach (see Fig. 4). A rather vigorous attempt was made 
to insure completely removing the pituitary. The patient lived for 36 
hours postoperatively, never regaining consciousness. Autopsy revealed 
the widespread metastatic adenocarcinoma, and that the pituitary 
grossly had been completely removed. The right posterior clinical pro- 
cess had been fractured and there was subarachnoid hemorrhage about 
the brain stem. Uterus and adnexae were absent. The other many 
findings are not pertinent. 


Case 9. M.Y., female, age 36, an acromegalie with enlarged sella on 
roentgenogram, had biopsy and decompression of her pituitary eosino- 
philic adenoma (see Fig. 6) by the trans-septal-sphenoid approach on 
March 9, 1954. Surgery had been suggested by the Endocrinology Divi- 
sion because of her marked acromegalic syndrome of asthenia, head- 
aches, vomiting, decreased libido, amenorrhea, and blurred vision. A 
temporal defect and central scotoma was present in the visual field of 
the right eye. She left the hospital on the eighth postoperative day. 
Two months postoperatively all her symptoms were greatly improved. 


A program of hormone substitution was started. Five months later 
she again began to have menstrual periods. Two years postoperatively 
she is in relatively good health, taking 5 mgm. hydrocortisone bid and 
thyroid 120 mgm. daily, and caring for her home and three children. 


Case 10. O.R., female, age 34, had an expanding sellar tumor on roent- 
genograms, and was developing visual impairment. She refused any 
type of diagnostic or therapeutic craniotomy procedure. On Feb. 21, 
1956, biopsy was obtained by a trans-septal-sphenoid approach, to which 
she was amenable. The postoperative course was typically uneventful. 
Microscopic examination of the tissue by frozen section technique sug- 
gested chromophobe adenoma, but fixed sections were interpreted as 
normal pituitary tissue. She received a course of external irradiation 
to the pituitary area, and her vision is now improved; however she is 
still being carefully observed as to the possibility of some other neuro- 
logical tumor or disease unrelated to the pituitary (see Case 1). 


Case 11. D.H., female, age 56, complained of impaired vision for three 
months. She was found to have diabetes insipidus, destruction of the 
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posterior clinoid processes and dorsum sella on roentgenograms, and a 
bitemporal hemianopia. Her neurosurgeon felt the diagnosis could be 
best established by biopsy by the trans-septal-sphenoid approach. This 
was done on Aug. 13, 1956. The tumor was found within the sphenoid 
sinus, having already broken through the posterior sinus wall. Micro- 
scopic examination of the fixed tissue revealed the tumor was a squam- 
ous cell carcinoma. X-ray therapy by means of a 6,000,000 volt linear 
electron accelerator was inaugurated. 


MORTALITY AND MORBIDITY. 


These case reports emphasize the low mortality and low 
postoperative morbidity associated with trans-septal-sphenoid 
pituitary surgery. The only death in our series was the 
patient moribund at the time of operation, who had wide- 
spread mammary carcinoma, on whom palliative hypophy- 
sectomy was performed; she should be excluded from the 
series of local pituitary tumor cases. 


Hirsch reports an over-all mortality rate of only 6 per 
cent for his impressive series of 413 cases, including many 
from the pre-antibiotic era and his early pioneer cases." 
A representative mortality figure for the craniotomy ap- 
proach, in chromophobe adenomas alone is 11.2 per cent, by 
Grant**; in craniopharyngiomas it is even higher. 


Postoperative morbidity is usually minimal. As reported 
above, several cases were well enough to leave the hospital 
two days after surgery. This is in sharp contrast to the 
usual craniotomy case. 


RESULTS. 


Thus this series consists of eleven patients, five male in- 
cluding one child, and six females. In the ten patients with 
primary pituitary tumors the results of trans-septal-sphenoid 
surgery have all been good, in some cases excitingly so. The 
one patient who died was moribund with widespread metasta- 
tic carcinoma at the time of operation; complete hypophys- 
ectomy was accomplished in this case. 


CONCLUSIONS. 


The trans-septal-sphenoid pituitary operation is an ex- 
cellent procedure for several reasons. Characteristically 
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there is practically no postoperative morbidity, and it carries 
a very low mortality rate. 


It can accomplish permanent decompression of an expand- 
ing pituitary tumor, by permitting the tumor to expand post- 
operatively into the nasopharynx, where little harm is done, 
rather than upward against the vital cranial contents. The 
craniotomy approach cannot accomplish this. 


Similarly, permanent drainage of a cystic tumor can be 
accomplished, by permitting the interior of the cyst to drain 
into the sphenoid cavity, with or without a plastic tube drain, 
and then into the nasopharynx. Again this is unique. 


This surgical approach creates a means of convenient 
implantation of radon seeds for interstitial irradiation. Hypo- 
physectomy can also be accomplished. 


Because the craniopharyngioma has the same anlage as 
the adamantinoma, it is predicted that some day a Rathke’s 
pouch tumor will be found containing tooth structures, a 
dentigerous cyst or odontoma. 
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CHROMOPHOBE ADENOMA OF THE NASOPHARYNX. 


JOSE AQ. AQUINO, M.D.,* 
FRANCIS CHRISTOPH, M.D.,7 
and 
EDWARD Murray, M.D.,t 


Newark, N. J. 


Chromophobe adenoma of the nasopharynx is still a rarity. 
A survey of the literature reveals that the first report was 
that of Harvey Cushing, in his book entitled “The Pituitary 
Body and Its Diseases,” published in 1912, and in which he 
mentioned three cases. Henderson, in studying 338 of Cush- 
ing’s pituitary tumor series, notes that only eight had naso- 
pharyngeal extension, and none entered the nasal cavity. Shea, 
however, reported a case of bilateral tumor of the nasal 
septum. Bailey and Cutler also noted that one case of their 
three had invaded the nasal cavity. 


The presence of a pituitary adenoma in the nasopharynx 
is explained in two ways, namely: 


1. It may reach this cavity by direct extension from the 
sella turcica. This is the most common pathway. 


2. It possibly could arise from congenitally displaced cells 
along the course of Rathke’s pouch in its development as an 
outpocketing of the buccal mucosa just anterior to the oral 
plate. This extends upward and backward to make contact 
with the diencephalic portion, partially wrapping itself around 
the latter as it extends up into the base of the brain. 


CLINICAL FEATURES. 


Aside from the general symptoms of headache, bitemporal 


*Chief Resident, Head and Neck Department, Newark Eye and Ear In- 
firmary, and Martland Medical Center. 

tAssociate Surgeon, Otolaryngology Dept., Newark Eye and Ear In- 
firmary, Newark, N. J. 

tAttending Pathologist, Newark Eye and Ear Infirmary, Newark, N. J. 

Editor’s Note: This manuscript received in The Laryngoscope Office and 
accepted for publication March 25, 1957. 
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hemianopsia and others due to excess of glandular secretions, 
the patient may complain of the following: 


1. Nasal obstruction. 
2. Blood-tinged sputum. 


8. Rhinorrhea (especially those with previous “polypec- 
tomy” and this may be due to cerebrospinal leakage). 





Fig. 1. Tumor cells are arranged roughly in radial manner around the 
fine vascular sinuses. 


/ 


4. Troublesome epistaxis with excessive bleeding. 


5. Intermittent unexpected discharge of mucus into the 
pharynx. 


CASE REPORT. 


A 44-year-old Caucasian male consulted a physician, with the chief com- 
plaint of “stuffiness of the nose.” 


The present illness began with a severe frontal headache, slight 
epistaxis and associated nausea and vomiting. Examination at this time 
revealed the presence of slight hemorrhage in the posterior pharynx 
and right anterior nares. There was also a slight injection of the con- 
junctiva of the right eye, proptosis of the right eye and poor pupillary 
response to light in the right eye. There was no ciliary tenderness. 
Vision at that time was 20/200 O.D. and 20/20 O.S. 
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Fig. 2. High power magnification showing the cells which are poly- 
gonal or slightly elongated with delicate cytoplasm which is free of 
granules and the nuclei which are oval and darkly stained. 





Fig. 3. Lateral view of the skull showing the classical ballooning of 
the sella turcica. 


A diagnosis of acute sinusitis with complicating cavernous sinus throm- 
bosis was made, and the patient was sent to the hospital for treatment. 
While in the hospital, there was tenderness over the right ethmoid area, 
proptosis of the right eye and oozing of fluid through the right nares. 
He developed a fever (101.4°F.) and nuchal rigidity. He was then 
treated as a case of meningitis with chemotherapy and antibiotics. He 
recovered from the “meningitis,” and examination of the nasopharynx 
revealed a granular mass in the right side measuring about 1 cm. in 
diameter. X-rays of the sinuses showed “no bony changes.” 
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Polypectomy was done. Histological examination of the specimen 
showed “polypoid rhinitis with exuberance of plasma cells”. Patient 
was discharged after an uneventful recovery. 


Ten months later, he returned to the office complaining of fronto- 
temporal headache of several] days’ duration. Transillumination showed 
cloudiness of the right frontal sinus. There was also slight tenderness 
He was then treated with antibiotics and analgesics. Subsequent visits 
to the office for “stuffy nose” revealed no nasal tumor. Following 
skin tests for allergy, he was treated with antihistamines, anti-allergy 
injections, and advised to stop smoking. Nineteen months later, a large 





Fig. 4 Basal view of the skull showing the difference in densities in 
the regions of the sphenoid sinuses. 


mass was found in the middle meatal region. A polypectomy was done, 
followed by cauterization of the turbinates. Two years later, a mass 
was again found in the nasopharynx. Polypectomy was done and the 
specimen was sent to the pathologist, who made a diagnosis of “chromo- 
phobe adenoma of the pituitary.” 


X-rays of the skull then showed the classical ballooning of the sella 
turcica. A final diagnosis of chromophobe adenoma of the pituitary 
with extension into the nasopharynx was made. Patient referred for 
X-ray treatment. 


COMMENTS. 


In retrospect, the diagnosis should have been made in the 
very beginning, as the presenting symptoms of severe frontal 
headache with epistaxis, conjunctival injection and proptosis, 
associated with the poorly reacting pupil and a vision of 
20/200 would indicate an intracerebral lesion. The proptosis 
and the conjunctival injection may be explained by a local 
venous stasis phenomenon. 





948 AQUINO, ET AL.: NASOPHARYNGEAL ADENOMA. 


When the patient developed “meningitis,” it must have 
coincided with the rupture of the diaphragma sellae or floor 
of the sella turcica. The polyps previously removed were 
probably not part of the pathology, as they may develop in- 
dependently of the adenoma “polyp” as was seen in one of the 
cases of Kay, et al. 


SUMMARY. 


A case of chromophobe adenoma of the nasopharynx is 
reported in addition to those in the literature. When remov- 
ing polyps from the nasopharynx, it is worthwhile considering 
the presence of chromophobe adenoma, especially in those 
cases where symptoms persist. 
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DIRECTORY OF OTOLARYNGOLOGIC SOCIETIES. 


(Secretaries of the various societies are requested to keep this 
information up to date). 


AMERICAN ACADEMY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY. 
President: Dr. Algernon B. Reese, 73 East 7ist St., New York 21, N. Y. 


Executive Secretary: Dr. William L. Benedict, Mayo Clinic, Rochester, 
Minn. 


Meeting: Palmer House, Chicago, Ill., Oct. 13-19, 1957. 


AMERICAN BOARD OF OTOLARYNGOLOGY. 
Meeting: Palmer House, Chicago, Ill, October 6-12, 1957. 


AMERICAN BRONCHO-ESOPHAGOLOGICAL ASSOCIATION. 
President: Dr. Walter P. Work, 384 Post St., San Francisco, Calif. 


Secretary: Dr. F. Johnson Putney, 1719 Rittenhouse Square, Philadel- 
phia, Pa. 


Treasurer: Dr. Verling K. Hart, 106 W. 7th St., Charlotte, N. C. 
Meeting: Mark Hopkins Hotel, San Francisco, Calif., May 21-23, 1958. 


AMERICAN LARYNGOLOGICAL ASSOCIATION. 


President: Dr. LeRoy A. Schall, Boston, Mass. 

First Vice-President: Dr. Henry M. Goodyear, Cincinnati, Ohio. 
Second Vice-President: Dr. Robert E. Priest, Minneapolis, Minn. 
Secretary: Dr. Harry P. Schenck, Philadelphia, Pa. 

Treasurer: Dr. Fred W. Dixon, Cleveland, Ohio. 

Meeting: 


AMERICAN LARYNGOLOGICAL, RHINOLOGICAL AND OTOLOGICAL 
SOCIETY, INC. 


President: Dr. Lawrence R. Boies, University of Minnesota, Minneap- 
olis, Minn. 
President-Elect: Dr. Gordon Hoople, 1110 East Genesee St., Syracuse, 


Secretary: Dr. C. Stewart Nash, 277 Alexander St., Rochester, N. Y. 
Meeting: 


AMERICAN MEDICAL ASSOCIATION, 
SECTION ON LARYNGOLOGY, OTOLOGY AND RHINOLOGY. 


Chairman: Dr. Gordon D. Hoople, Syracuse, N. Y. 

Vice-Chairman: Dr. Kenneth L. Craft, Indianapolis, Ind. 

Secretary: Dr. Hugh A. Kuhn, Hammond, Ind. 

Representative to Scientific Exhibit: Walter Heck, M.D., San Francisco, 
Calif. 

Section Delegate: Gordon Harkness, M.D., Davenport, Iowa. 

Alternate Delegate: Dean Lierle, M.D., Iowa City, Iowa. 
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AMERICAN OTOLOGICAL SOCIETY. 


President: Dr. John R. Lindsay, 950 East 59th Street, Chicago 37, IIL . 
Vice-President: Dr. Dean M. Lierle, University Hospital, lowa City, Iowa. 


Secretary-Treasurer: Dr. Lawrence R. Boies, University Hospital, Minne- 
apolis 14, Minn. 


Editor-Librarian: Dr. Henry L. Williams, Mayo Clinic, Rochester, Minn. 
Meeting: 


AMERICAN OTORHINOLOGIC SOCIETY FOR THE ADVANCEMENT 
OF PLASTIC AND RECONSTRUCTIVE SURGERY. 


President: Dr. Joseph Gilbert, 111 E. 6ist St., New York, N. Y. 


Vice-President: Dr. Kenneth Hinderer, 402 Medical Arts Bidg., Pitts- 
burgh, Pa. 


Secretary: Dr. Louis Joe] Feit, 66 Park Ave., New York 16, N. Y. 
Treasurer: Dr. Arnold L. Caron, 36 Pleasant St., Worchester, Mass. 


AMERICAN RHINOLOGIC SOCIETY. 
President: Dr. Walter E. Loch, 9 Beechdale Rd., Baltimore 10, Md. 
Secretary: Dr. Robert M. Hansen, 1735 No. Wheeler Ave., Portland, Ore. 


Annual Clinical Session: Illinois Masonic Hospital, Chicago, Ill., October, 
1957. 


Annual Meeting: Palmer House, Chicago, Ill., October, 1957. 


AMERICAN SOCIETY OF FACIAL PLASTIC SURGERY. 


President: Dr. Irvin J. Fine, 506 New Brunswick Ave., Perth Amboy, 
N. J. 


Secretary: Dr. William Schwartz, 224 Lexington Ave., Passaic, N. J. 
Meeting: Biltmore Hotel, New York City, December 4, 1957. 


AMERICAN SOCIETY OF OPHTHALMOLOGIC AND 
OTOLARYNGOLOGIC ALLERGY. 


President: Dr. Sam H. Sanders, 1089 Madison Avé., Memphis 3, Tenn. 


Secretary-Treasurer: Dr. Michael H. Barone, 468 Delaware Ave., Buffalo 
- = a 


Meeting: Palmer House, Chicago, Ill., October, 1957. 


ASSOCIACAO MEDICA DO INSTITUTO PENIDO BURNIER— 
CAMPINAS. 


President: Dr. Lech Junior. 

First Secretary: Dr. Franco do Amaral. 

Second Secretary: Dr. J. M. Queiroz Abreu. 

Librarian-Treasurer: Dr. Souza Queiroz. 

Editors for the Archives of the Society: Dr. Guedes de Melo Filho, Dr. 
Antonio de Almeida and Dr. Gabriel Porto. 

Meetings: Twice every month, first and third Thursday, 8:30 P.M. 


ASOCIACION DE OTORRINOLARINGOLOGIA 
Y BRONCOESOFAGOLOGIA DE GUATEMALA. 


Presidente: Dr. Julio Quevedo, 15 Calle Oriente No. 5. 
First Vice-Presidente: Dr. Héctor Cruz, 3a Avenida Sur No. 72. 


Second Vice-Presidente: Dr. José Luis Escamilla, 5a Calle Poniente 
No. 48 


Secretario-Tesorero: Dr. Horace Polanco, 13 Calle Poniente No. 9-D. 
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ASOCIACION DE OTO-RINO-LARINGOLOGIA DE BARCELONA, SPAIN. 
Presidente: Dr. J. Abello. 

Vice-Presidente: Dr. Luis Sufie Medan. 

Secretario: Dr. Jorge Perelld, 319 Provenza, Barcelona. 
Vice-Secretario: Dr. A. Pinart. 

Vocal: Dr. J. M. Ferrando. 


BALTIMORE NOSE AND THROAT SOCIETY. 


Chairman: Dr. Walter E. Loch, 1039 No. Calvert St., Baltimore, Maryland. 
Secretary-Treasurer: Dr. Theodore A. Schwartz. 


BUENOS AIRES CLUB OTOLARINGOLOGICO. 
Presidente: Dr. K. Segre 
Vice-Presidente: Dr. A. P. Belou. 
Secretario: Dr. S. A. Aranz. 
Pro-Secretario: Dr. J. M. Tato. 
Tesorero: Dr. F. Games. 
Pro-Tesorero: Dr. J. A. Bello. 


CANADIAN OTOLARYNGOLOGICAL SOCIETY 

SOCIETE CANADIENNE D’OTOLARYNGOLOGIE. 
President: Dr. G. M. T. Hazen, 208 Canada Bldg., Saskatoon, Sask. 
Secretary: Dr. G. Arnold Henry, 170 St. George St., Toronto, Ontario. 
Meeting: 


CENTRAL ILLINOIS SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 
President: Dr. G. C. Otrich, Belleville, Ill. 
President-Elect: Dr. Phil R. McGrath, Peoria, Ill 
Secretary-Treasurer: Dr. Alfred G. Schultz, Jacksonville, Il. 


CHICAGO LARYNGOLOGICAL AND OTOLOGICAL SOCIETY. 


President: Dr. Stanton A. Friedberg, 122 So. Michigan Ave., Chicago 3, 
Il. 

Vice-President: Dr. Maurice Snitman, 408 So. 5th Ave., Maywood, IIL 

Secretary-Treasurer: Dr. Fletcher Austin, 700 No. Michigan Ave., Chi- 
cago 11, Ill. 

Meeting: First Monday of each Month, October through May. 


CHILEAN SOCIETY OF OTOLARYNGOLOGY. 


President: Dr. Enrique Griinwald 8. 
Vice-President: Dr. Agustin Estartus. 
Secretary: Dr. Marcos Chaimovich S. 
Treasurer: Dr. Benjamin Kapkan K. 
Director: Dr. Alberto Basterrica A. 


DALLAS ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 
President: Dr. Ludwig A. Michael, 3707 Gaston Ave., Dallas, Tex. 
Vice-President: Dr. Hal W. Maxwell. 
Secretary-Treasurer: Dr. Edward A. Newell, 1511 No. Beckley, Dallas 8, 
Tex. 
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FEDERACION ARGENTINA, 
DE SOCIEDADES DE OTORRINOLARINGOLOGIA. 


Secretary of the Interior: Prof. Dr. Atilio Viale del Carril. 
Secretary of Exterior: Dr. Aldo G. Remorino. 

Secretary Treasury. Prof. Dr. Antonio Carrascosa. 
Pro-Secretary of the Interior: Prof. Dr. Carlos P. Mercandino. 
Pro-Secretary of the Exterior: Prof. Dr. Jaime A. del Sei. 
Pro-Secretary of the Treasury: Dr. Jorge Zubizarreta. 


FIRST CENTRAL AMERICAN CONGRESS OF 
OTORHINOLARYNGOLOGY. 
President: Dr. Victor M. Noubleau, San Salavador. 


Secretary-Treasurer: Dr. Hector R. Silva, Calle Arce No. 84, San Salva- 
dor, El Salvador, Central America. 


FLORIDA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 
President: Dr. Chas. C. Grace, 145 King St., St. Augustine, Fla. 
President-Elect: Dr. Jos. W. Taylor, 706 Franklin St., Tampa, Fla. 
Secretary-Treasurer: Dr. Carl S. McLemore, 1217 Kuhl Ave., Orlando, Fla 


FOURTH LATIN-AMERICAN CONGRESS OF 
OTORINOLARINGOLOGIA. 
President: Dr. Dario. 
Secretary: 
Meeting: Lima, Peru, 1957. 


GREATER MIAMI EYE, EAR, NOSE AND THROAT SOCIETY. 


President: Dr. M. A. Schofman. 
Vice-President: Dr. Max M. Kulvin. 


Secretary-Treasurer: Dr. James H. Mendel, Jr., 7241 Red Road, Miami 
43, Florida. 


Meeting quarterly (March, May, October and December), on the second 
Thursday of the month, 6:30 P.M. at Seven Seas Restaurant. 


INTERNATIONAL BRONCHOESOPHAGOLOGICAL SOCIETY. 


President: Dr. Theodor Hunermann, Dusseldorf, Germany. 


Secretary: Dr. Chevalier L. Jackson, 3401 N. Broad St., Philadephia 40, 
ra, U. &. A. 


Meeting: Sixth International Congress of Bronchoesophagology, Phila- 
delphia. 


KANSAS CITY SOCIETY OF OTOLARYNGOLOGY 
AND OPHTHALMOLOGY. 


President: Dr. Clarence H. Steele. 
President-Elect: Dr. Dick H. Underwood. 


Secretary: Dr. James T. Robison, 4620 J. C. Nichois Parkway, Kansas 
City, Mo. 
Meeting: Third Thursday of November, January, February and April. 
952 











LOS ANGELES SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 

President: Dr. Sol Rome. 
Secretary-Treasurer: Dr. Max E. Pohlman. 
Chairman of Ophthalmology Section: Dr. Richard Kratz. 
Secretary of Ophthalmology Section: Dr. Carrall A. McCoy. 
Chairman of Otolaryngology Section: Dr. Howard G. Gottschalk. 
Secretary of Otolaryngology Section: Dr. Robert W. Godwin. 


Place: Los Angeles County Medical Association Bldg., 1925 Wilshire 
Bivd., Los Angeles, Calif. 


Time: 6:30 P. M. last Monday of each month from September to June, 
inclusive—-Otolaryngology Section. 6:30, first Thursday of each month 
from September to June, inclusive—Ophthalmology Section. 


LOUISIANA-MISSISSIPP!| OPHTHALMOLOGICAL 
AND OTOLARYNGOLOGICAL SOCIETY. 
President: Dr. H. K. Rouse, 1300 27th Ave., Gulfport, Miss. 
Vice-President: Dr. A. J. McComiskey, 3420 Prytonia St., New Orleans, La. 
Secretary: Dr. Edley H. Jones, 1301 Washington St., Vicksburg, Miss. 
Meeting: 


MEXICAN ASSOCIATION OF PLASTIC SURGEONS. 
President: Dr. Cesar LaBoide, Mexico, D. F. 
Vice-President: Dr. M. Gonzales Ulloa, Mexico, D. F. 
Secretary: Dr. Juan De Dios Peza, Mexico, D. F. 


MISSISSIPPI VALLEY MEDICAL SOCIETY. 
President: Dr. Arthur S. Bristow, Princeton, Mo. 
Secretary-Treasurer: Dr. Harold Swanberg, Quincy, Ill. 
Assistant Secretary-Treasurer: Dr. Jacob E. Reisch, Springfield, Ill. 


NETHERLANDS SOCIETY OF OTO-RHINO-LARYNGOLOGY. 
(Nederlandsche Keel-Neus-Oorheelkundige Vereeniging.) 


President: Dr. J. Kuilman, Surinamestraat 19—Den Haag. 

Secretary: Dr. W. H. Struben, J. J. Viottastraat 1—Amsterdam. 
Treasurer: Mrs. F. Velleman-Pinto, Jac Obrechtstraat 66—Amsterdam. 
Librarian: Dr. P. G. Gerlings, J. J. Viottastraat 4—Amsterdam. 
Members: Dr. J. de Graaf, Dr. S. Muller, Dr. H. Navis. 


NORTH CAROLINA EYE, EAR, NOSE AND THROAT SOCIETY. 


President: Dr. J. C. Peele, Kinston Clinic, Kinston, N. C. 

Vice-President: Dr. George E. Bradord, Winston-Salem, N. C. 

Secretary-Treasurer: Dr. J. D. Stratton, 1012 Kings Drive, Charlotte 7, 
N. C. 

Meeting: 


NORTH OF ENGLAND OTOLARYNGOLOGICAL SOCIETY. 


President: Mr. G. L. Thompson, 16 Ramshill Road, Scarborough, York- 
shire. 

Vice-President: Mr. J. H. Otty, Frizley Old Hall, Frizinghall Road, 
Bradford, Yorkshire. 

Secretary and Treasurer: Mr. R. Thomas, 27 High Petergate, York, 
Yorkshire. 
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OTOSCLEROSIS STUDY GROUP. 


President: Dr. Joseph A. Sullivan, 174 St. George St., Toronto 5, Canada 

Secretary-Treasurer: Dr. Arthur L. Juers, 611 Brown Bldg., Louisville, 
Ky. 

Meeting: Palmer House, Chicago, Ill., October, 1957. 


PACIFIC COAST OTO-OPHTHALMOLOGICAL SOCIETY. 


President: H. Leroy Goss, M.D., 620 Cobb Bldg., Seattle 1, Washington. 


Secretary-Treasurer: Homer E. Smith, M.D., 508 East South Temple, 
Salt Lake City, Utah. 


Meeting: 


PAN AMERICAN ASSOCIATION OF OTO-RHINO-LARYNGOLOGY 
AND BRONCHO-ESOPHAGOLOGY. 
President: Dr. Jose Gros, Havana, Cuba. 


Executive Secretary: Dr. Chevalier L. Jackson, 3401 N. Broad St., Phila- 
delphia 40, Pa., U. S. A. 


Meeting: Sixth Pan American Congress of Oto-Rhino-Laryngology and 
Broncho-Esophagology. 


Time and Place: Brazil, 1958. 


PHILADELPHIA LARYNGOLOGICAL SOCIETY. 


President: Dr. Chevalier L. Jackson. 
Vice-President: Dr. John J. O’Keefe. 
Treasurer: Dr. Joseph P. Atkins. 
Secretary: Dr. Louis E. Silcox. 
Historian: Dr. Herman B. Cohen. 


Executive Committee: Dr. Harry P. Schenck, Dr.; Benjamin H. Shuster, 
Dr. William A. Lell, Dr.; William J. Hitschler. 


PORTUGUESE OTORHINOLARYNGOLICAL SOCIETY. 


President: Dr. Albert Luis de Mendonca. 


Secretary: Dr. Antonio da Costa Quinta, Avenida, de Liberdale 65, 1° 
Lisdon. 


PUGET SOUND ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 


President: Dr. Clifton E. Benson, Bremerton, Wash. 
President-Elect: Dr. Carl D. F. Jensen, Seattle, Wash. 
Secretary: Dr. Willard F. Goff, 1215 Fourth Ave., Seattle, Wash. 


RESEARCH STUDY CLUB OF LOS ANGELES, INC. 


Chairman: Dr. Orrie E. Ghrist, 210 N. Central Ave., Glendale, Calif. 


Treasurer: Dr. Norman Jesberg, 500 So. Lucas Ave., Los Angeles 17, Calif. 
Otolaryngology: Dr. Russell M. Decker, 65 N. Madison Ave., Pasadena 
1, Calif. 
Ophthalmology: Dr. Warren A. Wilson, 1930 Wilshire Blvd., Los An- 
geles 57, Calif. 
Mid-Winter Clinical Convention annually, the last two weeks in January 
at Los Angeles, Calif. 
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SECTION OF OTOLARYNGOLOGY OF THE MEDICAL SOCIETY 
OF THE DISTRICT OF COLUMBIA. 
Chairman: Dr. J. L. Levine. 
Vice-Chairman: Dr. Russell Page. 
Secretary: Dr. James J. McFarland. 
Treasurer: Dr. Edward M. O’Brien. 


Meetings are held the second Tuesday of September, November, January, 
March and May, at 6:30 P.M. 


Place: Army and Navy Club, Washington, D. C. 


SCOTTISH OTOLARYNGOLOGICAL SOCIETY. 


President: FE. A. M. Connal, 1 Royal Crescent, Glasgow C. 3, Scotland. 
Secretary-Treasurer: Dr. J. F. Birrell, 14 Moray Place, Edinburgh. 


Assistant Secretary: Dr. H. D. Brown Kelly, 11 Sandyford Place, Glas- 
gow. 


SOCIEDAD COLUMBIANA DE OFTALMOLOGIA Y 
OTORRINOLARINGOLOGIA (BOGOTA, COLUMBIA). 
Presidente: Dr. Alfonso Tribin P. 
Secretario: Dr. Felix E. Lozano. 
Tesorero: Dr. Mario Arenas A. 


SOCIEDAD CUBANA DE OTO-LARINGOLOGIA. 
President: Dr. Reinaldo de Villiers. 
Vice-President: Dr. Jorge de Cardenas. 
Secretary: Dr. Pablo Hernandez. 


SOCIEDAD DE ESTUDIOS CLINICOS DE LA HABANA. 
Presidente: Dr. Frank Canosa Lorenzo. 
Vice-Presidente: Dr. Julio Sanguily. 


Secretario: Dr. Juan Portuondo de Castro. 
Tescrero: Dr. Luis Ortega Verdes. 


SOCIEDAD DE OTORRINOLARINGOLOGIA Y 
BRONCOESOFAGOSCOPIA DE CORDOBA. 


Presidente: Dr. Aldo Remorino. 

Vice-Presidente: Dr. Luis E. Olsen. 

Secretario: Dr. Eugenio Romero Diaz. 

Tesorero: Dr. Juan Manuel Pradales. 

Vocales: Dr. Osvaldo Su4rez, Dr. Nondier Asis R., Dr. Jorge Bergallo 
Yofre. 


SOCIEDAD DE OTO-RINO-LARINGOLOGIA, 
COLEGIO MEDIO DE EL SALVADOR, SAN SALVADOR, C. A. 


President: Dr. Salvador Mixco Pinto. 


Secretary: Dr. Daniel Alfredo Alfaro. 
Treasurer: Dr. Antonio Pineda M. 


SOCIEDAD ESPANOLA DE OTORRINOLARINGOLOGIA. 
Presidente: Dr. D. Adolfo Hinojar Pons. 
Vice-Presidente: Dr. D. Jose Perez Mateos. 
Secretario General: Dr. D. Francisco Marafiés. 
Tesorero: Dr. D. Ernesto Alonso Ferrer. 
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SOCIEDAD MEXICANA DE OTCRRINOLARINGOLOGIA 
Havre 7—Desp. 62 
Mexico 6, D. F. 


Honorary President: Dr. Ricardo Tapia y Fern4ndez. 
President: Dr. Maximo Garcla Castafieda. 

Secretary: Ur. Eduardo de la Parra. 

Treasurer: Dr. Guillermo Pérez Villasante. 

Vocal: Dr. Rafael Pacchiano. 


SOCIEDAD NACIONAL DE CIRUGIA OF CUBA. 
Presidente: Dr. Reinaldo de Villers. 
Vice-Presidente: Dr. César Cabrera Calderin. 
Secretario: Dr. José Xirau. 
Tesorero: Dr. Alfredo M. Petit. 
Vocal: Dr. José Gross. 
Vocal: Dr. Pedro Hern&andez Gonzalo. 


SOCIEDAD OTO-RINO-LARINGOLOGIA DE LOS 
HOSPITALES DE MADRID. 
Presidente: Dr. Don Fernando Beltran Castillo. 
Secretario General: Dr. Don Alfonso Vassallo de Mumbert 
Tesorero: Dr. Don Rafael Garcia Tapia. 


SOCIEDAD VENEZOLANA DE OTORRINOLARINGOLOGIA. 


Presidente: Dr. Alfredo Celis Pérez. 

Vice-Presidente: Dr. Bustamante Miranda. 

Secretario General: Dr. Jests Miralles. 

Tesorero: Dr. M. Matheus. 

Vocales: Dr. Perez Velasquez and Dr. Wilmer Palacios. 


SOCIEDADE DE OFTALMOLOGIA E OTORRINOLARINGOLOGIA DO 
RIO GRANDE DO SUL. 

President: Dr. Paulo Fernando Esteves. 

Vice-President: Dr. Jayme Schilling. 

First Secretary: Dr. Carlos Buede. 

Second Secretary: Dr. Moizés Sabani. 

First Treasurer: Dr. Israel] Scherman. 

Second Treasurer: Dr. Rivadavia C. Meyer. 

Librarian: Dr. Carlos M. Carrion. 


SOCIEDAD PANAMENA DE OTORRINOLARINGOLOGIA 
Presidente: Dr. Manuel Preciado. 
First Vice-Presidente: Dr. Alonso Roy. 
Second Vice-Presidente: Dr. Carlos Arango Carbone. 
Secretario: Dr. Maria Esther Villalaz. 
Tesorero: Dr. Ramon Crespo. 


SOCIEDADE PORTUGUESA DE OTORRINOLARINGOLOGIA 
E DE 


D 
BRONCO-ESOFAGOLOGIA. 

Presidente: Dr. Alberto Luis De Mendonca. 
Vice-Presidente: Dr. Jaime de Magalhaes. 
1.° Secretario: Dr. Antonio da Costa Quinta. 
2.° Secretario: Dr. Albano Coelho. 
Tesoureiro: Dr. Jose Antonio de Campos Henriques. 
Vogais: Dr. Teofilo Esquivel. 

Dr. Antonio Cancela de Amorim. 
Sede: Avenida da Liberdade, 65, 1°, Lisboa. 
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SOCIETY OF MILITARY OTOLARYNGOLOGISTS. 


President: Capt. William C. Livingood, U.S.N. (M.C.) 

Secretary-Treasurer: Lt. Col. Sanley H. Bear, M.C., 3810th USAF Hos- 
pital, Maxwell AFB, Alabama. 

Time and place of meeting: October 15, 1957, Palmer House, Chicago, Ill 


SOUTH CAROLINA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 


President: Dr. James H. Gressette, Orangeburg, 8S. C. 

Vice-President: Dr. Robert P. Jeanes, Easley, S. C. 

Secretary-Treasurer: Dr. Roderick Macdonald, 333 East Main St., Rock 
Hill, 8. Car. 

Meeting: 


SOUTHERN MEDICAL ASSOCIATION, 

SECTION ON OPHTHALMOLOGY AND OTOLARYNGOLOGY. 
Chairman: Dr. Sherman B. Forbes, 706 Franklin Street, Tampa, Florida. 
Vice-Chairman: Dr. G. E. McKenzie, 602 DuPont Building, Miami 32, Fila. 
Chairman-Elect: Dr. V. Eugene Holcombe, Medical Arts Building, 

Charleston, West Virginia. 


Secretary: Dr. G. Slaughter Fitz-Hugh, 104 East Market Street, Char- 
lottesville, Virginia. 


VIRGINIA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 


President: Dr. Benjamin Sheppard, 301 Medical Arts Building, Rich- 
mond, Virginia. 


President-Elect: Dr. Emanuel U. Wallerstein, Professional Building, 
Richmond, Virginia. 


Vice-President: Dr. Calvin T. Burton, Medical Arts Building, Roanoke, 
Virginia. 


Secretary-Treasurer: Dr. Maynard P. Smith, 600 Professional Building, 
Richmond, Virginia. 


Meeting: Roanoke, Virginia, December 6 and 7, 1957. 


WEST VIRGINIA ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 


President: Dr. James K. Stewart, Wheeling, W. Va. 

Secretary-Treasurer: Dr. Frederick C. Reel, Charleston, W. Va. 

Annual Meeting: Greenbrier, White Sulphur Springs, W. Va., May 31st 
through June ist. 


UNIVERSITY OF ILLINOIS. 


The next course in Laryngology and Bronchoesophagology 
to be given by the University of Illinois College of Medicine 
is scheduled for November 4-16, 1957, under the direction of 
Dr. Paul H. Holinger. 


Interested registrants will please write directly to the De- 
partment of Otolaryngology, University of Illinois College of 
Medicine, 1853 West Polk Street, Chicago 12, Illinois. 
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NOTICE TO CONTRIBUTORS 


THE LARYNGOSCOPE reserves the right of exclusive publication 
of all articles submitted. This does not preclude their publication 
in Transactions of various Societies. 


Manuscripts should be typewritten, double spaced, on one side 
of paper only and with sufficient margins to allow for corrections. 


Author’s name and city should appear directly under title on 
first page; street address at end of article. 


All prints or photographs to be submitted in black and white, 
in good sharp contrast. Good halftones depend upon clear photo- 
graphs. Line drawings for zincs to be in black and white. Colored 
inks or red or blue quadrille rulings will not reproduce. 


References should be complete: author’s surname, initials, 
title of article, Journal, volume, page, month, year. 


Six illustrations will be furnished for each article without cost 
to author. Authors will please limit illustrations to six or assume 
the expense of additional illustrations. 


Proofs will be submitted to authors for corrections. If these 
are not returned, articles will be published as corrected in this 
office. 


Reprints will be furnished at the following prices: 


WITHOUT COVER 





-s | 2 . 1000 
Copies Copies Copies 








Four Pages $ 19.25 | $ 23.00 $ 30.75 
Eight Pages 33.50 42.75 58.50 
Twelve Pages 47.00 60.75 86.25 
Sixteen Pages 61.00 78.75 98.75 
Twenty Pages 76.00 96.25 129.50 
Twenty-four Pages 88.75 112.50 150.00 
Twenty-eight Pages 97.50 123.25 162.25 
Thirty-two Pages 139.75 180.00 





WITH COVER 





Four Pages | $ 37.25 $ 46.50 
Bight Pages 51.50 66.25 
Twelve Pages 65.00 84.25 
Sixteen Pages 79.00 102.25 
Twenty Pages 94.00 119.75 
Twenty-four Pages 106.75 136.00 
Twenty-eight Pages 115.50 146.75 
Thirty-two Pages 133.00 163.25 











Express charges will be paid by consignee. 
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